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MODEL 3400 
Now only $125 
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MODEL 3410 
Only $140 




MODEL 4000 
Only $247.00 





MODEL 4200 
Only $284.00 



Tri plett performance ... a tough act to follow 



GO DIGIT 

WITH MORE FEATURES 

FOR THE SAME COST! 



When you're shopping for digitals, be sure to 
check out these Triplet! Digital Multimeters. 
They're loaded with extras that extend multimeter 
life and make your job a lot easier and safer. 

MODEL 3400 , . , Hand size, 3Va digit with handy 
single range switch. Six functions with 24 ranges 
including Hi/Lo Power Ohms, auto-zero and auto- 
polarity . Overload protected to 600V on all ranges. 
Battery life is 200 hours rrtin. Low battery indica- 
tor with 50 hours to spare. Price is now only $125. 

MODEL 3410 ... All the features of the Model 
3400 plus 1 000 Volt AC/DC range and overload 
protection up to 600V on current ranges and up 
to 1 0O0V on ohms or voltage ranges without fuse 
blow. Typical battery life of 500 hours. Price is 
only $140. 

MODEL 4000 . . . Bench type, overload protected 
with multiple fusing to 1 000 V on all ranges, RF 
shielded, auto-zero and auto-polarity. Six func- 
tions with 32 ranges, Hi/Lo Power Ohms and 3 1 /i 
digit, .43" easy-read LED display. Single range 
selection and pushbutton function selector. Price 
is only $247.00. (Battery version Model 4100) 

MODEL 4200 ... All the features of the Model 
4000 plus a true RMS converter that computes 
the root -mean -square level of a complex AC input 
signal and displays the digital equivalent. Price is 
only $284. (Battery version Model 4300) 

MODELS 4100 & 4300 (not shown) . . . Ni-Cad re- 
chargeable battery versions of Models 4000 & 
4200. Price of Model 4100 is $320 . . . Model 
4300 is $355. 

Triplett's over 75 years experience is evident in 
the engineering firsts included in these digital test- 
ers. For a free, no-obligation demonstration, con- 
tact your Triplett Distributor, Mod-Center or Rep- 
resentative. Triplett Corporation, Bluffton, Ohio 
45817. 
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TRIPLETT 



Telephone (41 9) 358-501 5 - TWX: B1O-49O-2400 




INTERTEC SUPERBRAIN 64K RAM 

$2799 

QD SUPERBRAIN $2999 

NEC 5510 SPINWRITER (7710) $2345 
NEC 5520 SPINWRITER (7720) $2695 
NEC 5530 SP!N WRITER (7730) $2345 
NEC 12" MONITOR $ 229 
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OKIDATAMICRQUNE-80 $ 399 

OKI DATA MICROLINE-82 $ 529 

OKIDATAMICROLINE-83 $ 769 

DIABLO 630 $1995 

APPLE II PLUS 48K $1139 

APPLE DISK w/3.3 DOS Controller 

$ 525 
APPLE DISK w/o Controller $449 
HAZELTINE1420 $ 799 

NORTHSTAR HORIZON II 32K QD 

$2925 
ANADEX DP-9500/9501 $1249 

TELE VI DEO 9 12C $ 669 

TELEVIDEO920C $ 729 

TELEVIDEO950 $ 929 

CBM 8032 COMPUTER $1149 

CBM 8050 DISK DRIVE $1349 

CBM 4032 COMPUTER $1029 

CBM 4040 DISK DRIVE $1029 

CBM 4022 $ 649 

CBM VIC-20 $ 269 

LEEDEX/AMDEK 100 $ 139 

LEEDEX/AMDEK 100G $ 169 

LEEDEX/AMDEK COLOR-1 13" Color 
Monitor $ 329 

MICROTEK 16K RAMBOARD for Atari 

$ 79 
MICROTEK 32K $ 149 



EAST COAST 
1-800-556-7586 




WEST COAST 
1-800-235-5581 

PRICES ABE SUBJECT TO 
CHANGE WITHOUT NOTICE. 



$749 

Good thru 
Dec. 15 




800 16K and 
Cold Bracelet 



(Actual size 
HJH """'->*. .^ Genuine 14K 24.95 retail) 

ATARI 400 16K Personal Computer $349 



410 Program Recorder $ 60 

810 Disk Drive $449 

820 40 Column Printer $299 

822 40 Column Thermal 

Printer $349 

825 80 Column Printer $599 

830 Acoustic Modem $159 

850 Interface Module $139 



ATARI ACCESSORIES 

CX852 
CX853 



8K RAM Memory 

Module 

16K RAM Memory 

Module 
CX30-04 Paddle Controller 

(pair) 
CX40-Q4 Joystick Controller 

(pair) 



$39.95 
$89.95 
$15.00 
$15.00 



With any purchase of ATARI Hardware or Software over $500 
you can buy the bracelet for only $9.95. 

WE CARRY THE COMPLETE UNE OF ATARI SOFTWARE. 
CALL FOR THE SUPER CHRISTMAS SAVINGS!!! 



WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 

3533 Old Conejo Rd. #102 

Newbury Park, CA 91320 

1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 




EAST COAST 



OMEGA SALES CO. 

12 Meeting St. 

Cumberland, Rl 02864 

1-401-722-1027 



CIRCLE 20 ON FREE INFORMATION CARD 
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Mffiy use fheir flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.94 each? 

Find the flexible disc you're now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs.. .The Ultimate in Memory Excellence 



Quilrty 

Marnorex means quality products :hai you can ctopefld on. 
Quality ccrtlrol at McnofeK means sranrng wilh the best 
matar.als availably. Continual survailtance throughout the 
entire manufacturing process. Tho benefit of Marnorex's years 
of experience In magnetic madia product joa, ra&uiiing. for 
Instance, In proprielary coaling fnnnulationri. Tha mrj 51 soph 15- 
ticated tail Ing pfooodu nss you'll fl nd anywhere In the business. 

1 0O Percent Error Fr 00 

Each and every Memorex Flexible Disc Is certified to ba 100 
percent error tree- Bach track of eecA flexible disc is tested. 
individually, to Memorex's stringent standards of excellence. 
Trey test signal amplitude, resolution, lowpess modulation, 
overwrite, missing pulse error and extra pulse error They are 
lorquertesisd, and competitively tested on drives available 
from almost every major drive manulacturer in the Industry 
Including drives that Memorex manufacturers. Rigid quality 
audita are bull! into every step of Ihe manufacturing process 
and stringent testing result in a standard of excellence lhat 
assures you, our customer, of a quality product designed for 
increased data reNabMily and consistent top performance. 

Customer-Oriented Packaging 

MemorEK's commitment to excellence does not otop with a 
quality product.. They are proud of their Flexible discs and they 
package them wilh pride- Both iheir packaging and (heir 
labeling have been designed with your ease of identification 
and use In mind The desk-top- box containing ten discs is 
convenient tor filing end storage, Bolh box labels and jacket 
labels provide fuH informiittan on compatibility, density, sec- 
toring, arid record length. Envelopes with multi-language care 
and handling Instructions and color-coded removable labels 
are Included. A write- protect feature ia aveifabie lo provide 
data security. 

Full One Year Warranty — Your Assurance of Quality 
Memorex Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials or workmanship within 

one year ol the date of purchase. Other then replacement, 
Memorex will not be responsible for any damages or losses 
(Including consequential demages) caused by I he use ol 
Memorex Flexible Disca- 



Oiuanttty Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to a case. Pleasa order only In Increments of 100 
units lor quantity 100 pricing. We are also willing to accent- 
modale your smaller orders. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1 %; 1 ,000 or mora saves 
you 2 %: £ .000 or more saves you 3%; 5 .000 or more saves you 
4W, 10,000 or more saves you 5%. 25,000 or mora saves you 
e«fc: 50.000 or more saves you 7% a nd 1 00,000 or more discs 
ea rns you an 8% discou ni off our super low quantity 1 00 price, 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us gel 
you the quality product you need, when you need It. If you need 
further assistance to hnd ihe flexible disc I hat's right for you, 
call the Memorex compatibility hotline, Dial eOD-Safl-flOSO 
and ask for the iiexibie disc hotiino extension 0907. In Calif ornie 
dial BOO-B72-3525 extension 0997- 

Quy with Confidence 

To get Ihe ta 1 tail rial Iveiy tram CE tf yOu r Memofe! Fl eri We Discs, son d 
Cpt phone your orxki r d irecEJy Id our CofflpuEOf products Di vi a r on. Bd sura 
10 Ulculile y* ur P*®* Ulin g lha CE pnesi in thl* ad- Michigan rasbdanls 
please SOd 44 ■&!« uu. Written purensw ordtrt are tCC*pt«cf Irani 
approved government toentlM ■nd most well raEOd ru-ma at a 10% 
iurchiToa lor (val iu tHiiino;- Aji tales us subject 10 avii'iiblHty. 
acccplanc* Itvd veil 'tea Eton. All saltni ara Imal. Pncni, Eorma jnc 
HMCilicationi sra SutfjOct to ch*nga vrithout noric*. Out of stocK l5omi 
*■■!! Em placed On backoroer autonuittcir^ unless CE 11 instrvctid 
dtffsranlly. M Immum order 150,00.. Eniemal lonal orders *ro .nvil od wlh 
a 5 20 -30 aurcharge for spoci 1 1 handling in aodiliori to shipping ch-aroes 
All- shrpmants arc F.O.B. Ann Art» r . M-ch»aan Ho COD'3 pJassa Ken- 
oerfrfled and Erxelgn ch»cki roquiro bank Opesrance. 

Mall orders to: Communication a Electronic*, Box 1002. Ann 
Arbor, Michigan. 4B1 pE USA Arid Sfl.00 po-r caaa or OSttial-caH 0> 
100 8-irveh discs or se,00 per case of too 5M-inch mini-disc* lor 
U.P S grpunij shipping and handling in Eha continental U.S.A. If yOu 
havo a Waaler Card or VlaS card, you may call *nyElma and pfado 
a crodiE card order, Onlar toll-irte in tha umtod Slates. Call 
snylimo SGO-521 -44 14. II you ir« OutSldfr In* U.S- or hn Mhchigan, 
dial 3ll'994-W44 Daalar InqulrLas Invited. All Order line* at 
Communications ElacEronlcsam stallod 24 hours- 
Copyright *1 ftS 1 Communications Elodronlc*" 



j__ IHBSII 



VISA 

Order Toil-Free! 
(800)521-4414 

In Michigan (313) 99*4444 




For Data Reliability— Memorex Flexible Discs 



a 



COMMUNICATIONS 
ELECTRONICS" 



Computer Products Division 

854 Ptiosnlx □ Box 1 002 □ Ann Arbor, Mich loan 431 06 U.S.A. 

Call TOLL-FREE (S00) S214414 or outllda U.S.A. [31 3) BS44444 



CIRCLE 26 ON FREE INFORMATION CARD 




Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



JANUARY 1982 Vol. 53 No. 1 



SPECIAL SECTION 



49 VIDEO ENTERTAINMENT 

50 THE ENTERTAINMENT CENTER 

A look at the video explosion and a new approach to the video- 
entertainment center. Art Kleiman 

55 VIDEOCASSETTE RECORDERS 

An up-to-date report on VCR's. Len Feldman 

60 VIDEO ACCESSORIES 

A line-up of products that get the most out of your video 
equipment. Len Feldman 

64 VIDEO CAMERAS 

Home movies the electronic way. Carl M. Laron 

67 VIDEODISC SYSTEMS 

The different formats. Bebe F. McClaln 

71 VIDEOGAMES 

Arcade action in your home. Danny Goodman 

75 PROJECTION TV 

Large-screen pictures. Paul Rodnay 

77 VIDEO 1990 

What the next decade promises. Danny Goodman 

BUILD THIS 45 VIDEO SYNC stabilizer 

Accessory gadget for video cassette recorders displays rock- 
steady pictures from pre-recorded video tapes. Gene Roseth 

81 HI-FI CX DECODER FOR RECORDS 

Part 2: CBS's new noise-reduction system for phonograph 
records. Build yours today and take advantage of the new 
noiseless discs. Joet Cohen 

TECHNOLOGY 4 video electronics 

Tomorrow's news and products in this quickly changing 
industry. David Lachenbruch 

22 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arlen 

34 NEW IDEAS 

Measure voltage with a frequency counter. 

36 HOBBY CORNER 

How electronics can be applied to stamp collecting. 
Earl "Doc" Savage, K4SDS 

8B STATE-OF-SOLID STATE 

What's new in solid-state technology. Robert F. Scott 



COMPUTERS 



84 COMPUTER CORNER 

Peripheral devices for your computer. Kathy Tekawa 



VIDEO 



RADIO 



90 SERVICE CLINIC 

Troubie-shooting tube- type horizontal output stages. Jack Dan 

90 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 
Jack Dair 

86 COMMUNICATIONS CORNER 

A state-of-the-art scanning receiver. Herb Friedman 



EQUIPMENT 24 Simpson 467 DMM 

REPORTS 32 Electra 3500 Cordless Telephone 



DEPARTMENTS 



6 What's News 

13 Letters 

14 Publisher's Letter 



96 Books 
98 Market Center 
101 Computer Market Center 



14 Advertising and Sales Offices 128 Advertising Index 



93 New Products 



129 Free Information Card 



ON THE COVER 

Here's a video accessory that you 
can build for your videocassette 
recorder. It reforms the video 
sync pulse and produces rock- 
steady pictures from pre-recorded 
videotapes. To get started, turn 
to page 45. 



% M Radio 
% #■ Electronics 

Video 
Entertainment 

A GUHE TV VIDEO EKTERUmWlir IK TM HOME 
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SPECIAL 32-PAGE SECTION covering Video 
Entertainment, Complete coverage ol all the 
products that make up a video-entertainment 
center and what the future may bring. Story 
starts on page 49. 



VIDEOTEX PART 3 

Due to space limitations caused 
by the Special Video-Entertain- 
ment Section, we were unable to 
include the conclusion of the 
Videotex series. Videotex Part 3 
will appear, however, in our next 
issue. 
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disclaim any responsibility for thg loss or damage of 
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ELECTRONIC 

STILL 

PHOTOGRAPHY 










The photography field is all agog about the prospects for nonchemical snapshots. Sony 
was the first to demonstrate an atl-electronic approach to still-picture photography with 
demonstrations in Tokyo and New York. Sony's Mavica (for "Magnetic Video Camera"} 
resembles a conventional 35mm camera, but contains a CCD pickup device and a tiny 
floppy disk smaller than a graham cracker. (Photo shows camera, lenses, and disks.) 
The disk can store 50 full-color snapshots, recorded at one frame per revolution. For 
playback, the disk is placed in a small "viewer" which is attached to the antenna 
terminals of a color-TV set. 

The snapshot appears on the TV screen as a full 525-lihe frame, even though only one 
field, or half-frame, actually is photographed, the remaining lines being filled in and 
interlaced by a processing circuitwithin the viewer. The disc. orMavipak, may be placed 
in an envelope and mailed, or snapshots may be transmitted over the telephone using a 
special modem and slow-scan techniques. The output of the viewer may. of course, be 
recorded by a VCR, along with a soundtrack, for a slide show. By removing the disk and 
using a special cable, the camera may be used as a color video camera with any VCR. 
Sony says it expects to market the system at about $1 ,000 (complete) intheU.S.inl 983. 

Sony also plans to offer a hard-copy printer, but hasn't yet demonstrated a prototype. 
Engineers are now working on a method to give the resultant print a resolution equiva- 
lent to that of a print made from a 35 mm negative, using the same "line-averaging" 
technique that the viewer uses to convert a single-field picture into a full frame. Sanyo is 
developing a similar electronic snapshot system, and it is believed Texas Instruments 
once had a high-priority project working in the same direction. Eastman Kodak also has 
patents in the electronic still-photography field. Now that Sony has removed the lens 
cap* — so to speak — you can expect electronic snapshot -photography to get lots more 
exposure. 






READY OR NOT? 






RCA 
COUNTER- 
ATTACKS 



TV set manufacturers call it "cable-ready" tuning, and it is designed to permit a TV set to 
tune to cable TV's midband, superband, and hyperband channels without a converter, 
by making the set's UHF channel selector do double-duty. Among the conveniences it 
provides is letting viewers use their wireless remote controls to tune the cable channels. 
So far, cable-ready tuning has also served as a can opener, and the can is full of worms. 
A joint engineering committee of EIA and National Cable TV Assn. (NCTA) is currently 
sorting out the worms in hopes of making certain that cable-ready sets will work with all 
cable-TV systems. For one thing, special cable channels aren't standardized, so there's 
no guarantee that the set will do its cable-tuning job. 

Worse yet i? the problem with cable pay-TV services. When a set-owner subscribes to 
a pay-cable service that uses a scrambled signal, the cable-ready remote control can't 
be used at all — not even for the non-pay cable channels. That is because cable channels 
must be selected on a special converter box. which includes the descrambler. Consider- 
ing that some 12 million U.S. homes now subscribe to pay cable, with the number 
increasing every day, the committee has a real problem. The answer could be at least 
two or three years away. 

Critics who scorn RCA's CED videodisc system because it isn't programmable, and 
doesn't have random access and other special effects, were answered at the Vidcom 
video conference in Cannes. France, when the company demonstrated a prototype 
designed to show the system's potential. The machine demonstrated had stereo or 
bilingual sound tracks, of course: a keypad remote control provided access to any 
segment of the disc by minute and second. (RCA said it also could be designed to 
access any specific field.) It can be made completely interactive by using microproces- 
sors, the RCA spokesmen said. The disc also provided still-picture effects through use 
of a disc in which certain frames were repeated three times (since the system plays four 
frames per revolution). RCA said a solid-state memory eventually will be developed to 
provide still-frame from any disc. Because each field of the recorded picture is identified 
by code when the master disk is made. RCA said that CED could have exactly the same 
random-access and chapter-access features as other systems. R-E 



SABTRONICS NOW OFFERS 
r-w- -,'.**-■ AN ENTIRE RANGE OF TEST 

* "^ AND MEASUREMENT 

INSTRUMENTS AT LOW LOW PRICES 



r^0^-' 



merchandise 




Sabtronics SUPERSCOPE 
Model 9005 at super low 
price 



Features: 

ii Sharp clear 3" CRT 

* Lower threshold triggering: less than 
7z division at 5MHz 

£ Sharper focus especially at high 

frequencies 
t^t Fiberglass peb 

* Colour coded input terminals 

ft and a usable response to beyond 
5MHz 



Specifications: 

• Usable bandwidlh DC to 5MHz plus 

• Vertical deflection sensitivity: lOmV per division 

• Horizontal deflection sensitivity: 500mV per division 

• Time base sweep frequency: 10Hz to 1 OOKHi In * ranges 

• Synchronisation: internal and external 

• Size: 202(W)x 1 60[H)x 306(D) mm 

• Weight: appro*. 3.8 kg 



only 
$ 
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Interfaces ble DMM Model 
2020 MP 

Features: 

6 0.1% baste DCV accuracy 

& 10 amps current measurement 

• 31 ranges and 6 Functions 

£ Hi power and Lo power Ohms 
-v Unique touch and hold capability" 
£ Battery or AC operated"" 
ft Interface for most popular computers 
included 

Specifications: 

• 3 Vr digit large 0.4" LED readouts 

• Automatic decimal and minus [-) sign 

• ACV frequency response: 40 Hz to 
40kHz on ZOOmV, 2V and 20V ranges 

• Overbad protection: 1200V (DC+AC 
peak) on all voltage ranees 



"CRTrrOlrncFuded 

"Batteries or AC adaptor optional 

Give you r computer test and rnea sureroent capabi titles by $ 

using our Interfaceable Model 2020 MP DMM. 
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Features: 



Low cost Function Generator 




£ Wide 1 Hz to 200kHz frequency range u«fcii cnon A 

* Sine, square, triangle and separate ' 
TTL square wave output 

■ft Continuously variable output to 

iov p-p 

-.".- Frequency sweepable over 100:1 
range 

* Short-circuit proof outputs 
■ft Venier frequency dial with tine 

adjustment control 



Specifications: 

• Frequency range: 1 Hz to 200kHz in five overlapping decade ranges 

• Waveforms: Sine wave: Distortion <1% from 1Hz to 100 kHz; 
<3% from tOOkHz to 200kHz 

• Square wave: Rise/fall time <250nsec. Symmetry <96% 

• Triangle wave: Non-linearity <1% to 100kHz 

• Output: Impedance: 600O short-circuit proof. Amplitude 
[continuously variable): 10V P-P open circuit; 5V P-P into 600fl 
max. Low Level: -40CB of high output. TTL square wave: > 1 std 
TTL toads 

• Sweep input: Impedance: 27kTL Range: > 100:1. Input voltage: 
Up to +10V, 



Features: 

fc 9-digit resolution for more precise 
readings 

* Excellent 30mV sensitivity up to 
1GHz 

* 3 switch selectable gate times 

ft 10MHz ctystal controlled time base 
for greater accuracy 

* 2 separate inputs for added 
versatility 

* Front panel sensitivity control 



1GHz 9-digit Frequency Counter 
Model 8U00B 
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"Model 06 10t! 
600MHz for 
only $169.00 



Specifications: 

• Frequency range: Model 8000B; 10Hz- 16Hz in 3 ranges. Model 
96106: 1 0Hz- 600MHz in 3 ranges 

• Display: 9-digit 0.4" (10 mm) LED with automatic decimal point; 
separate LED gate activity indicator 

• Resolution: 1 0MHz range: 0. 1 Kz wilh 1 0s gale lime. 1 00MHz range: 
DO 1 Hz with 10s gate time. 600MHz/iGHz range: IDHzwrth 10s gale lime 
ou » SentrSvity: <20mV rms, 10Hz-10OMHz; <30mV rms. 100-600MHz: 

<35mV rms. 600MHz-1GHz 

• Input impedance: Input A-1M(l/100pF. Input B-501! nominal 

• Time base: Frequency: 10MHz, Setability ±2ppm. Temperature stability: 
+ 1ppmfrom 0to40°C. 

• Gate time: 0.1 second, 1 second. 1 seconds switch selectable. 



AUTORANGING DMM Model 2040 with 
10 amps current measuring capability 

This is a very sensitive, general purpose Instrument which 
provides the facilities and quality required by today's electric/ 
electronic technicians and engineers. 

SpecHlcattons; 

• Display: Numerical display: 3.5 digil LCD, maximum reading 
1999, Unit and sign; mV, V. mA. A. fl, K!l, AUTO, BATT, 
ALU. LO,-. AC 

• Range selection: Autoranging on VOLT and OHM 

• Polarity; Autopolarfty, (-) sign when minus, (+) sign is 
implBd and is not siiown 

• Battery warning: LO BATT sign 

• Sampling rate: Two times per second 

• Power consumption: 5mW typically 

• Power supply: Two 1 ,5V batteries, type UM-3 or AA 

• Battery I He: 300 hour continuous operation 

• Overload protection: One 3A 600V, BBS type fuse and 
one 0.3A 250V, 5x20 mm fuse tor OHM and mA ranges 

$• Operating temperature and humidity: to +40^. less than 
80% 
A lT^ ^% QO • Zero adjustment: Zero adjustment by ZERO ADJ. 
yU Keyswiich 

I f ~M • Low power OHM ranges: For ri-circurt resistance 

I BM %v ■ measurements at voltage levels below 0,33 volts 

Fcol u re ^: 

ft Easiest operation: AUTORANGING SYSTEM requires no range selections 
ft Easiest reading: Automatic indications of units, signs, polarity, decimal point, 

ovenarvgo and battery warning 
-.V Low battery consumption of 5mW: 300 hour continuous use witfi two 1 ,5V batteries, 

typeUM^orAA 
* Difference Measurements: This instrument can be used like a galvanometer 
-:< Ultimate Portability: Actualized light weight and compactness in excellently designed 
ABScsses 
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Low Cost 
Handheld DMM 
Model 2038A 

Features: 

*3Vs-digit LCD display 

* 0.6% basic DCV 
accuracy 

* DC voltage; 1000V 

* AC voltage: 750V 

* Input impedance; 10M(1 
-A- Low battery Indicator 

it High impact ABS case 
ft AC/DC current: 2 amps 
•& Overload protection 
-ft- 2000 hours battery life 
ft Auto zero g 
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Solderless Breadboard 
Model 356S 

Features: 

i: 3 terminal strips 5 distribution strips 

« Aluminium plate 

* Size: 200x175xB mm actual area 

of breadboard 
A Silver-plated contacts 
ft Accept all DIP size including RTL, 
^ DU and CMOS devices 
ft Interconnect wilh any solid 20 to 

29AWG (0.3 -OS mm) wire 
ft Breadboard elements are mounted 

on ground plane, ideal for high 

frequency, high speed and low 

noise circuit 

Other models also available 





Logic Probe Model LP-1 

Features: 

ft Input impedance: 100KO 
£ Operating frequency; 1 0MHz 
ft Mm. detectable pulse width: SOnsec. 
ft Input overload protection: ±50V 
Com. 

ft Power requirements: 5 to 15V less 

than 30mA. 
v.- LED indicator tor HI and LO 
* Memory and DTL/TTL CMOS 



switch 
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We also have many other products. Contact us for our full catalogue. 

Ordering Information: 

Domestic: Shipping and Handling, add 10% ot purchase up to $100.00. add 5% on orders 

over St 00 00 

For orders call 18 13) 623 2631 9 AM. to 5 P M EST 

Wo accept Master Charge or VISA Credit Cards Florida residents add 4"*i sales tax. 

Oversea orders: Add £25,00 tor all Inslruments except Model 9005 Scope Add 566,00 or 

ash us lot a list of our overseas dtsf ributors 



INTERNATIONAL INC. 

Sabtronics International. Inc.. 6709 N. SOtti Street. Tampa. FL 33610 USA 
Telephone (813) 623 2631 
Tele* 80S 700 sab tpa 
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CIRCLE 23 ON FREE INFORMATION CARD 



WHAT'S NEWS 



4-day course covers 
computerized robots 

A four-day course, providing 
a comprehensive introduction 
to computerized robot tech- 
nology and practical techniques 
for identifying and implementing 
robot applications is being 
offered in a new 1982 course by 
Integrated Computer Systems, a 
leading technical-education firm 
in Santa Monica, CA. 

The course, entitled "Com- 
puterized Robots" is designed 
for managers whose respon- 
sibilities are in planning and de- 
signing advanced manufactur- 
ing methods, and for those who 
will be engaged in developing 
and integrating high-technology 
robot systems. 

Topics covered include the 
extent of robot automation in 
, the United States, Europe, and 
Japan; technical capabilities 
and limitations of robots; robot 
'sensory-mechanisms, vision, 
touch, proximity: programming 
techniques for robot control; 
analyzing cost benefits; robot- 



selection methodology, and 
planning for advances in robot 
technology. 

The course is priced at $845, 
and will be held in Washington, 
DC, January 19-22, 1982; Los 
Angeles, February 9-12; Boston, 
March 16-19; San Diego April 
13-16, and Philadelphia, April 
20-23. 

For further information, con- 
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd., P.O. Box 5339, Santa 
Monica, CA 90405, Telephone: 
(213) 450-2060. 

Sony Corp builds new 
color-TV plant in SC 

Sony Corp of America has an- 
nounced plans for its second TV 
factory in the United States. The 
new 200,000-square-foot facili- 
ty, where 500 people will be em- 
ployed, will be located on a 330- 
acre site in Richland County, 
just outside the city limits of 
Columbia. SC. 

The plant will assemble Trini- 
tron television sets, with screen 



RCA DEVELOPS NEW CIRCUIT BOARD 




A PORCELAIN-OVER-STEEL CIRCUFT BOARD with Improved electrical and 
heat-resistance characteristics has been developed at the RCA Laboratories, 
Princeton, N J, by Wayne M. Anderson (above, left) and Dr. Kenneth W. Hang. 
The new porcelain is highly crystallized — unlike most porcelains, which are 
glassy— and can be heated to high temperatures repeadedly without deform- 
ing. RCA believes the new boards are superior to conventional porcelain or 
organic plastic ones, and will be more rugged and reliable. 



sizes of 17 inches and larger, at a 
rate of approximatley 20.000 
sets a month; increases are 
planned to meet expected mar- 
ket requirements. First produc- 
tion is expected in late 1982. 

Sony was the first Japanese- 
TV firm to locate in the United 
States, when it opened its San 
Diego, CA, facility in 1972. That 
plant now employs more than 
1.800 persons. During 1981 it 
produced approximately 750,000 
Trinitron TV receivers, with the 
vast majority sold in the North 
American market. 

The Columbia facility is Sony's 
third major manufacturing oper- 
ation in the United States. In 
1977 Sony established a mag- 
netic-tape manufacturing plant 
in Dothan, AL, which now em- 
ploys more than 1 ,750 persons. 

Hewlett-Packard helps 
software writers 

In its newest addition to HP- 
PLUS, Hewlett-Packard will help 
qualified third-party software 
writers to sell their programs by 
promoting them through a com- 
prehensive catalog to custo- 
mers and dealers. The catalog 
contains descriptions and how- 
to-order information for all 
HP-41 programmable-calculator 
software written by HP and by 
outside sources. 

"We want to attract high-qual- 
ity software writers with proven 
success to this program," an HP 
spokesman said. "Third-party 
software writers, dealers, and 
users all will benefit from the 
program. Software supplies get 
HP's reputation and marketing 
force behind them; dealers get 
more solutions to sell, and an 
easy-to-use comprehensive cat- 
alog means that HP-41 users get 
more dependable programs." 

Da Hon Pritchard wins 
international prize 

The most prestigious and rich- 
ly endowed award for research 
in the consumer-oriented audio- 
visual field— the Edward Rhein 
Prize— has been awarded to Dal- 
ton W. Pritchard of the RCA 
Laboratories, for his contribu- 
tions to improved picture sharp- 
ness and quality. Mr. Pritchard 
was the only American among 
the nine who were recipients of 



the prize for the year 1980. 

He was honored for numerous 
contributions to video tech- 
niques, and particularly as a 
leader in developing the Dynam- 
ic Detail Processor used in RCA 
receivers. It uses a charge- 
coupled device (CCD) in an 
advanced integrated circuit. 
Through optimization of hori- 
zontal and vertical sharpness, 
the processor produces a clear 
and sharp picture that is free of 
dot crawl and cross color. 

A Fellow of the IEEE and of the 
Society for Information Display. 
Mr. Pritchard received the IEEE's 
Vladimir Zworykin Award "for 
significant contributions to col- 
or-television technology" in 
1977. He has written numerous 
technical papers and has been 
granted 37 U.S. patents, with 
others pending. Most of his 35- 
year career with RCA has been 
devoted to research in color- 
television systems and devices. 

Journeyman CET's 
now number 10,000 

When Kenneth G. Hill, Corval- 
lis, OR, passed his GET test he 
became the 10,000th journey- 
man Certified Electronic Tech- 
nician. Hill recently moved to 
Oregon from Ohio, where he 
worked for seven years as a 
technician and engineer for 
Ohio Nuclear, Inc., and WYSO in 
Yellow Springs. He took the CET 
test to meet the Oregon State 
licensing requirement as a re- 
pairtechnician. 

The CET program is adminis- 
tered by the International Soci- 
ety of Certified Electronic Tech- 
nicians. Hill passed an exam in 
basic electronics, which includ- 
ed math, transistors and semi- 
conductors, troubleshooting, and 
network analysis, plus a journey- 
man test that covered knowledge 
of test equipment, trouble- 
shooting techniques for con- 
sumer electronics equipment, 
transistor circuits, color TV, and 
some antenna theory. He was 
also required to have four years 
experience or training. 

Hill is now working as a com- 
puter repair technican at Videx 
Corp. in Corvallis.'His exam was 
administered by Larry Broschart, 
CET, of Portland, OR, and ap- 
continuetl on page 12 



Clean up 
without 



clog-u 









Introducing the Philips ECG SS-200\ 
a self-contained desoldering system 
that helps keep repair operations 
continuous and efficient. 

Clogged desoldering units cost time and money. The Philips 
ECG SS-200 heips overcome the problem. It removes solid-state 
components quickly and easily from ail types of PC boards. 

The special Fountain Filter™ iron draws waste solder into a 
large Pyrex® glass receptacle. When necessary, the receptacle 
can be removed and cleaned quickly and easily. Interchangeable 
tips match the iron to a wide variety of pad and lead sizes. 

And best of all, the price is only $299.95, complete. 

For a full demonstration of me SS-200 desoldering system, 
see your local Philips ECG distributor. He'll show you how get- 
ting rid of clogging can keep your production line clear, too. 

Call our toll-free number: 800-225-8326 (in Mass., 
1-800-342-8736) for the name of the distributor closest to you. 

Philips ECG, Inc., Distributor and Special Markets Division, 
100 First Avenue, Waltham, MA 02254. 



PhilipsECG 

A North American Philips Company 
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The future belongs to the creative electronics technician. 

NEW FROM NRI. 

DESIGN TECHNO 
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Be prepared to grow 
with the world's biggest 
growth industry. Enroll 

now in this exciting 

career program from 
the leader in 

electronics training. 

There are a lot of good jobs out 
there in electronics. But the best jobs go to 
the people who can think and work crea- 
tively. Those who can conceive and design 
circuits and equipment. . .those who can 
initiate ideas and carry them through 
. , .those who can turn theoretical concepts 
into reality. These are the people com- 
manding tip to $18,000 as starting 
salaries, earning $30,000 or more with 
experience and ability. And NRI can help 
you join their company. 

The First Complete 
Program of Its Kind 

Now, for the first time in the history 
of home study NRI offers you a new and 
exciting course in Electronic Design 
Technology. A course that starts with the 
fundamentals and builds from there to 
prepare you for an electronic career where 
the growth is. You're trained for exciting 
jobs in the creation of communications 
equipment, computers, consumer prod- 
ucts, anything that needs electronic 
circuits. 

Only NRI gives you such complete 
and concentrated training in the design of 
electronic circuits. And you learn at home 
in yotir spare time, without quitting your 
job or wasting time, travel, and gas going 
to night school. You Ieam with NRI- 
developed training methods that combine 
knowledge with practical experience. 




NRI Circuit Designer 

Gives Hands-On 
Experience 

You learn by doing. No ivory-tower, 
strictly theoretical course here. You actu- 
ally design and build modem electronic 
circuits, run tests, and verify specs. You 
learn how various systems interact, design 
your own circuits to perform specific tasks, 
learn to look for better ways and new ideas 

The NRI Circuit Designer is a totally 
unique instrument with full breadboard- 
ing capability, built-in multiple power 
supplies and a multi-function signal 
generator for circuit testing, Fast, simple 
connections let you build up prototype 



Large, 3 Vi Digit 
LCD Display 

Single 
Rotary Switch 




2000-Hour 
Battery Operation 



6 Functions, 
26 Ranges 



In-Circuit 

Diode/Transistor 
Test 



.ELECTRONIC 
LOGY TRAINING 



Multiple Power 
Supplies 



Variable Signal 
Generator 




LED 

Logic 

Indicators 



Solder less 
Breadboard 
Connector 



circuits, immediately check them out for 
function or faults. It handles both linear 
and digital integrated circuits as well as 
discrete components such as transistors 
and diodes. Six practical lab units carry 
you through both the theoretical and 
practical world of electronic circuit 
design. 

Professional 
Working Instruments 

Your course also includes the choice 
of the professionals... the 6-functidn, 26- 
range Beckman digital multimeter for 
fast, accurate voltage, current, and resis- 
tance measurements. It features accurate 
LCD readout and full portability: You also 
get the famous Texas Instruments TI-30 
scientific calculator to speed and simplify 
circuit analysis and design. It's a true 



. . engineering lristru- 

Swttches ment tnat includes 
trigonometric func- 
tions as well as square 
root, logarithms, and 
memory. Together with 
your Circuit Designer, 
they work to give 
you a sound basis 
of practical 
experience, 

NRIFaSt- Trig and Log 
Track Functions 

Training 

Although the NRI 
Electronic Design Technology 
program carries you through 
advanced electronics, the 
unique NRI lesson concept 
simplifies and speeds learning. 
Especially written for individual instruc- 
tion, each lesson covers its subject fully 
and thoroughly. But extraneous material 
is eliminated, language is clear and to the 
point, organization is logical and effective. 
You'll start with subjects like Fun- 
damentals of Electronic Circuits, progress 
rapidly through Circuit Theory to Solid- 
State Electronics and on to Digital Elec- 
tronics, Computers, and Microprocessors. 
Hand in hand with your theory will be 
practical Design Lab experiments, circuit 
demonstrations, and test/measurement 
procedures that make it all come to life. 

No Experience Necessary 

You need absolutely no electronic 
experience to be successful with this mod- 
ern course. If you're a high school 
graduate with some algebra, you should 
handle it without any trouble. We even 
include, at no extra charge, the NRI Math 
Refresher Module, designed to help you 



brush up on your math and teach you any- 
new concepts you may need from basic 
algebra through phasors and circuit 
analysis. 

Free Catalog, 
No Salesman Will Call 

There's so much to tell you about 



8-Bigit LED 



Battery 
or AC 




Memory 
Registers 



this exciting new course for the electronic 
80's, we can't do it all here. Send the 
postage-paid card for our free, 100-page 
catalog with all the facts about this and 
other NRI electronics courses. We'll rush it 
right to you without obligation. Look it 
over and discover for yourself why only 
NRI can prepare you so well for your 
future. If card has been removed, please 
write to us. 



NRI SCHOOLS 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 







We'll train you for the good jobs. 
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WHAT'S NEWS 



continued from page 6 



proved by the Television and 
Radio Service Advisory Board 
for the State of Oregon. Al- 
though Hill is the 10,000th GET. 
an additional 5,300 technicians 
have received associate certifi- 
cation. 

More information about the 
GET program may be obtained 
from ISCET, 2708 West Berry. 
Fort Worth, TX 761 09. 

Order is placed for 
longest phone cable 

The largest single order ever 
placed for a submarine tele- 
phone cable was for "the major 
portion of" a new underseas 
cable linking Australia, New 
Zealand, and Canada. The con- 
tract — for $400 million — has 



been awarded to Standard Tele- 
phones and Cables, reports ITT. 
parent company of STC. 

The cable, called ANZCAN. 
has a capacity of 1380 telephone 
conversations. It has been 
planned in five sections, running 
from Sydney, Australia via Nor- 
folk Island, Fiji, and Hawaii to 
Vancouver. Canada, A lower-ca- 
pacity segment will run betwen 
Auckland, Australia, Fiji, and 
Norfolk Island. 

With a total length of 8,000 
nautical miles, and with more 
than 1,000 repeaters (two-way 
amplifiers) it is the longest high- 
capacity undersea telephone 
cable ever undertaken. Voice 
signals will be amplified lO 4000 
times along its length. 




FIRST ALL-SOLID-STATE SATELLITE 




A SOLID-STATE SATELLITE POWER AMPLIFIER that will be used In the first 
all-solid-state communications satellite is being checked out by RCA engineer 
Nick Laprade, The satellite will be launched In 1982. The new solid-state 
amplifiers replace traveling-wave tube amplifiers (TWTA's), thereby extending 
the expected life of the SATCOM domestic communications satellite to ten 
years, as against the seven years of present satellites. Not only are they 
longer-lasting and more reliable than the TWTA's they replace, but are smaller 
and lighter, and eliminate the bulky high- voltage power supplies required by 
those amplifiers. 



MORE THAN 1,000 UNDERSEAS AMPLIFIERS like this will be used on the 
Australia-New Zealand-Canada telephone cable circuit. 



The order was placed by the 
Overseas Telecommunications 
Commission of Australia, Tele- 
globe Canada, the New Zealand 
Post Office, and Fiji Internation- 
al Telecommunications Ltd, 

Color-TV camera, 
VTR in a hand-held unit 

RCA has demonstrated a new 
television camera-recorder sys- 
tem, which combines a broad- 
cast-quality color-television cam- 
era and a videotape record- 
er in a single hand-held unit. The 
demonstration of the Hawkeye 
system was before the recent 
Radio and Television News Di- 
rectors Association convention 
in New Orleans. 

The Hawkeye system camera 
is a three-tube unit with 
new high-performance half-inch 
Saticon or lead-oxide pickup 
tubes. The system uses half-inch 
VHS cassettes as the medium for 
its new ChromaTrak recording 
format. That produces video- 
tape quality superior to that of 
present three-quarter-inch tape. 



The system also includes a full- 
feature studio videotape record- 
er and an edit controller forcom- 
plete in-studio editing. 

Rough times ahead 

for U.S. cable companies? 

Financial and management 
problems, sky-rocketing interest 
rates, lack of programming ser- 
vices, rising construction costs, 
and competition by new services 
are combining to produce a criti- 
cal time for U.S. cable compa- 
nies and their equipment and 
program suppliers. That is the 
opinion of Strategic Services, a 
research organization of San 
Jose, CA. 

The rise of new facilities: low- 
power local television, micro- 
wave distribution services, and 
direct-to-home satellite broad- 
casting, are new threats to the 
present dominant position of 
cable. In addition, piracy of 
cable and pay-TV programs is 
forcing companies to resort to 
addressable decoders .or con- 
verters to prevent theft. R-E 
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LETTERS 



OOOOOOPS! 

I noticed a few errors in my article, "4 
Toys for the Holiday Season" (Radio- 
Electronics, December 1981). In Fig. 4, Q2 
is incorrectly identified; it should be a 
2N3904 as listed in the Parts List. Second- 
ly, there are two D3's shown — the one in 
the lower right-hand corner, at the base 
of Q4, should be D4; it is correctly identi- 
fied as a 1N914. (Also, that diode was left 
off of the Parts List.) Finally, R4, a 1- 
megohm resistor, was left off of the Parts 
List. That resistor is correctly shown in 
the schematic. 
DAN TALBOT 



NEW USER'S GROUP 

In your "Letters'' department in the 
September 1981 issue. Mr. Robert Smith 
of Michigan City, IN, writes about the Z-80 
Starter Kit by SD Systems, a Z-80 micro- 
processor trainer. 

I have started a user's group for owners 



of the Z-80 Starter Kit, and would like to 
invite those of your readers who are inter- 
ested in receiving our newsletter to write 
to me. 

GARY DAVIDS, 
6000 Puffer Road, 
Downers Grove, IL 60516 



TEMPERATURE MEASUREMENT 

In the November 1981 Radio-Electronics, 
Joseph J. Carr's article. "Temperature 
Measurement — Circuits and Compo- 
nents" was of special interest to me. A 
hobbyist concern of mine is with sensors 
in general (fluid-flow, wind velocity, pres- 
sure, etc), but with a particular emphasis 
upon temperature sensors, because they 
have such wide application. 

For those of us who pursue some of 
those elusive parameters, I feel that some 
expansion is called for. 

In the special box entitled "Fahrenheit, 
Kelvin, Celsius, and Centigrade," para- 



graph two seems to contain more specu- 
lation than fact. Physics defines two 
properties very clearly: 

1) Zero degrees Celsius is defined as 
the melting point of ice, rather than the 
freezing point of water. (That is because 
the former is well defined, while the latter 
is nebulous. Any stable mixture of water 
and ice will maintain a temperature of 0°C 
so long as any unmelted ice remains, 
while there is a range of temperature in- 
volved between the start of the formation 
of ice crystals and their final solidification.) 

2) T00°C is defined as the boiling point 
of water at 760 mm (29.92 inches) of 
mercury barometric pressure. (While the 
references do not make it clear, I assume 
distilled water in both cases.) 

That error in the box is inconsistent 
with the correct statements in the text re- 
lating to an "ice-point bath." 

With regard to Fig. 6, the author states 

that the Datel VFQ-1 chip is "not generally 

continued on page 16 
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace 
20 MHz oscilloscope. For only $580, the HM 203 has specifications normally associated with higher priced 
scopes. Bandwidth - DC-*20 MHz • Rise lime 17.5 ns • Overshoot 1% mast. # Y amp range 5 mv/cm to 
20 v/cm • Max, input voltage 500V • Timebase .5 jus/cm to .2 s /cm • Sweep mag. x5 • Trigger 5 Hz to 
30 MH2 • X'V plot • Built-in probe calibrator and more. Its sturdy construction and light weight f13.2 lbs.) 
make the HM 203 equally at home hn the field and on the test bench. 



High performance 

at 

low cost. 

$580 

(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 

HRMEB 

88-90 Harbor Rd. 

Port Washington, N.Y, 1 1050 

Tat (51 6) 883-3837 
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Thank you! All you wonderful readers who responded to our two 
recent surveys — one on Microcomputers, the other on Video Enter- 
tainment. As a result of your cooperation, we now know a lot more 
about you and the reasons why you read Radio-Electronics, and 
our editors are now better equipped to keep Radio-Electronics 
packed with the kind of information you want to read. 

We know that 85% of you attended or graduated from college! We 
know that your average age is 37; that 99.2% of you are men and that 
you are well paid — your median income is $33,000. We also know 
that both computers and video equipment are among your strongest 
interests. The only thing you like better is the field of electronics 
as a whole. 

You told us that 93% of you, 107,645 readers, are interested in 
microcomputer technology — that's greater than the total circulation 
of four of the leading computer magazines. We also know that 
67,643 readers personally own a computer, while 130,003 readers 
own or otherwise have access to a computer. We also know that 
our readers, as a group, own $263,599,589 worth of computer 
equipment. And another 93,010 readers plan to buy a micro- 
computer in the next year. 

On top of all that, 101,465 readers made 638,214 buying recom- 
mendations each month to others who are considering buying 
a computer. 

Your video-entertainment interests are just as strong. 71,872 
readers already own a VCR and half of them bought their unit in the 
past year! Another 57,074 readers plan to buy a VCR during the 
next 12 months. 

One direct result of what we have learned is the special Video- 
Entertainment section in this issue. However, we are not going to 
become a computer magazine, and we are not going to become a 
video magazine. We will remain as we are — an ELECTRONICS 
magazine that will continue to deliver all the varied and exciting 
information that makes electronics our field of interest. 

When something new is happening, you can be sure that Radio- 
Electronics will deliver the story. Whether it's computers, satellite 
TV, robots, digital stereo, video recorders, or whatever— as long as it 
is ELECTRONICS, we will cover it. So keep reading and enjoying 
Radio-Electronics. Thanks again for your assistance; we appreciate 
it! Now watch how we will continue to keep your magazine — Radio- 
Electronics, the Number 1 Authority — your must-read electronics 
magazine. 
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LOOK! 

8 NEW 

DIGITALS 

FROM VIZ 

They can make your job a lot easier. 
NEW ...DUAL INPUT, AUTORANGING SVi DMM 




It does the job of two autoranging DM Ms 
but costs about 30% LESS. Talk about con- 
venience. You can measure or monitor volt- 
age, current or resistance from two points 
in a circuit. Extra bright digital LED display. 
Accurate to 0.1% DCV, ±1 digit. Auto-zero, 
auto-polarity, autoranging. Just push panel 
buttons to preprogram the instrument to 



perform the function you want. Measure 
any value from 1 millivolt to 1000V DC 
(750V AC). Measure audio frequencies to 
20kHz (up to 10V). From 1 microamp to 2A 
DC or AC. High or low power ohms from 
1 ohm to 20 Mfi. You'll soon find it to be 
the most used instrument 
you own! WD-753 









NEW ... 

MULTI-COUNTER 

A dual input counter with frequency range 
from 5 Hz to 125 Ml Iz. Tor audio, video, 
CB and other high-frequency applications. 
Four gate times from .01 to 10 sec. Sensi- 
tivity 15 mV. Accuracy 3ppm ± 1 count 
WD-755 

S279.95 



NEW ... 

DIGITAL POWER LINE MONITOR 

Easy-to-read 3 digit LED display has large 
bright 0.8- in. digits. Indicates brown-out 
condition. Instantly shows line voltage 
fluctuations. Range from to 500 VAC. 
Freq. 50 Hz to 60 Hz. Current limit 8A. 
Compact— approximately 
4x5x3 in. WD-121 SS9.95 



NEW . . . DOUBLE SLOT SUPPLYST 
POWER SUPPLY 

Outputs at 5V or 13VDC, precision ad- 
justable ±1 W, to 7.5A, current limiting. 
Lab quality test logic or mobile equipment. 
Read digitally volts and amps or use as 
to 99V DC external voltmeters on two 
large 3-digit LED 
displays. WP-709 S299.75 



l\IEW SUPPLYST™ 
40W POWER SUPPLIES 



Laboratory quality power sources, each with two built-in 
3 digit meters to measure or monitor voltage or current. 
Adjustable current limiting. Choice of four supplies: 



VIZ RELIABILITY ~ 

VIZ is a 50 year-old company, Our instruments are 

fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer 

service and parts availability for a minimum of 

ten years. Over 15 repair depots in U.S. A 







Single output Single output Dual output Triple output 0-20V, 750mA. 

0-20V0-2A 0-40V, 0-1 A 0-20V. 0-1 A. 0-20V, 0-1 A 0-20V, 750mA" 5V, 4A. 

WP-711 $244.95 WP-712 $256.95 WP-713 $324.95 WP-714 $368.95 

Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor nearest you. 

Look to VIZ for value* quality, availability. 
Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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Keithley handheld DMMs keep you right on top of your field 
service applications. They're rugged, offer complete capabilities, 
are easy to use and won't break your budget, 

10A capability, 5 functions and overload protection are 
standard on all Keithley handhelds. All feature a 0.6" display 
which is easy to read even in direct sunlight. Large, rotary 
selector switches operate easily in either hand. The color-coded 
front panel is logical, legible and handsome. 

The 130 is a tough, hard-working meter which will spoil you 
on analogs forever. It offers ±0.5% DCV accuracy, 5 full 
functions and 10MO input impedance. The 131 expands 130 
capabilities with ±0.25% DCV accuracy and enhanced 
bandwidth on the top ACV ranges. 

I The 128 is ideal for rapid troubleshooting. It features 

Jl a 5 function beeper, an over/ under arrow display and a 
* special diode test range. 

The 4 1 /2-digit 135 offers bench meter sophistication in a 
handheld format. It has 3 to 4 times better accuracy and 10 
times better resolution than ordinary hand helds. 

The are all unbeatable values: 

Model 130— '124.00 Model 131— '139.00 
Model 128— '139.00 Model 135— '235.00 

A full line of accessories expands these values even further. 
For quality, common sense capabilities, durability, ease and 
affordability call your Keithley distributor and get your hands 
on a Keithley handheld DMM. No matter what your field 
service situation, you'll have it well in hand. 
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KEITHLEY 



Keithley Instruments, Inc. 

28775 Aurora Road /Cleveland, Ohio 44139-9990/(216) 248-0400 
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LETTERS 

continued from page 13 



available through hobbyist outlets. " 
Radio Shack would be amazed to hear 
that they are not considered to be a 
hobbyist outlet. But the author is pardoned 
for being unfamiliar with a Radio Shack 
276-1790. which is a Teledyne 9400CJ, 
whose pin-out and specifications are 
virtually identical to those of the VFQ- 
1. In fact, the VFQ series includes the 
-1C. -2C, -3C, and — 1 R, which differ in 
non-linearity, temperature coefficient, and 
temperature range of operation primarily. 

Further, the 9400CJ may be used with 
voltage input to pin 3 (rather than current), 
as presumably is also true of the VFQ 
series. Additional points of interest about 
those two IC's is that a f /2 output is 
available at pin 10 (using the same pull- 
up) and that the scaling factor is moveable 
with C1/C2 while keeping the same 
approximate 5/1 ratio. A disadvantage 
(from my viewpoint) of the pin-8 output is 
that it consists of a very narrow (3 ms) 
negative pulse. The pin-10 output {not 
shown in Fig. 6), however, is a fairly sym- 
metrical square wave, but at half the fre- 
quency. Where one's application involves 
measuring period rather than frequency, 
that output has advantages. 

For those interested in similar tem- 
perature sensors, data sheets should be 
obtained for the Raytheon series, RC-, 
RM-, RV-41 51/2/3 and the National series 
LM 131/231/331, as well as the Exar 
XR4151, all of which are V/F converters. 
(Some are also F/V converters.) National 
also has the LM334 and LM335 series, 
which are of interest as constant-cur- 
rent devices for long-line two-wire trans- 
mission applications. For direct tempera- 
ture control, they also have the LM3911. 
Some, if not all, of those are advertised in 
Radio-Electronics. The builder should 
note especially the linearity and tempera- 
ture-coefficient specifications applicable 
to his requirements, and purchase the 
best he can afford, in light of those 
specifications. 

With regard to Fig. 5 and the accom- 
panying text, I would be cautious about 
permitting a water path to exist among 
the leads of the 2N2222. Probably they 
should be insulated, lest certain minerals 
in the water produce leakage currents, 
which might lead to errors. 

Here are some practical notes on ther- 
mometers: 

1) Check the OX (32°F) calibration 
point of your thermometer in a vacuum 
(thermos) bottle containing a stirred mix- 
ture of ice and water. (No correction re- 
quired for barometric pressure.) 

2) Check the 100°C (212°F) calibration 
point of your thermometer in boiling 
water at a time when your local baro- 
meteric pressure is 29.92 ±.03 inches and 
holding steady. Otherwise, a correction 
factor is needed. (See your library for 
The Handbook of Chemistry and Physics; 
it has the formula.) 

3) It might be wise to use distilled 
water (or clean rain water, at least). 
Mineral content in some localities may 

continued on page 18 




Into electronics, amateur radio, or computers? 

Looking for exciting projects, troubleshooting I 
and repair tips, or hands-on do-it-yourself info? 
Find hundreds of time-and-money-saving ideas 

inthe Electrons Bra Club 

Select 6 exceptional volumes 
tor only !J>^ 95 (totaI vahie up to $113 . 70 ) 

1066 

1982 Electronics Projects Calendar L 
FREE! 
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1097 
List $10.95 




1337 
List $9,95 



1229 
List $13.95 



7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices.Save up to75%on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections— mains, 
alternates, extras — plus bonus offers. Comes 14 times a year 
with dozens of up-to-the-minute titles you can pick from 

■ "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an Alter- 
nate selection — or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

■ Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

• Exceptional Quality, All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 




Electronics Book Club 

Blue Ridge Summit, PA 17214 

Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below, plus a free copy of the 
1 982 Electronics Projects Calendar I understand the cost of 
the books selected is $2.95 (plus shipping/handling). If not 
satisfied. I may return the books within ten days without 
obligation and have my membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter, 

1062 1066 1070 1076 1097 1108 1128 1136 
1218 1225 1229 1230 1233 1245 1249 1250 1251 

1265 1277 1290 1306 1337 1338 1339 1347 
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LETTERS 



continued from page 16 



result in introducing errors. 

4) A quality mercury thermometer uses 
a capillary of uniformly precise cross-sec- 
tional area. Once that is known to be true, 
only the end points on the thermometer 
have to be calibrated accurately. The re- 
mainder of the scale can be engine-divided 
into equal increments, with considerable 
assurance of accuracy at all points within 
the range. 

I should be happy to correspond with 
any of your readers whose interests are 
similar to mine. 
JOHN P. LANE. 
511 Linden St., 
Roanoke, VA 24014 



RADAR DETECTORS 

I am concerned about the same things 
that Mr. Dalton Horn is, in relation to his 
letters about radar detectors (Radio-Elec- 
tronics, June and December 1981), but 
there is one thing he's overlooked. 

There are always going to be drivers 
who will exceed speed limits if they think 
they can get away with it. And, no doubt, 
some of them will buy radar detectors for 
the purpose of speeding so long as no 
one's watching. But what will such per- 
sons do when their detectors give them 
notice that they're being watched? They'll 
slow down! 

It may be but for a short time, true. But 
nonetheless, the radar detector has forced 
our reckless driver to become a safe 
driver for awhile. That has special meaning 
if he's going through a populated area, 



where kids might dart across the street at 
any moment. The forced slowdown, which 
otherwise would not have occurred, might 
save a life at any time, under those con- 
ditions. And it could prevent an accident, 
which otherwise might have occurred, on 
a highway, too. 

The thing is: Some people are going to 
get radar detectors for the purpose of 
seeing if they can beat the law, whether 
they're legal or not, A law-abiding driver, 
of course, does not need them. And other 
people are going to try to beat the speed 
laws without radar detectors, just as they 
did before the devices existed. But having 
radar detectors means slowdowns that 
might prevent accidents and save lives. 
So, reluctantly, I vote in favor of radar de- 
tectors. 
GUS WARD, 
Hoboken, NJ R-E 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• $550 for a 6X frequency insertion. 

• Reaches 211,387 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South. New York, NY 
10003. 




The Microbutfer II is an intelligent buttered paral- 
lel printer Interface for the Apple II computer. The 
Mlcrobufter II includes 16K of on-board RAM so 
the computer does not have to wait for the printer 
to finish before continuing with other processing. 
Buffer memory size Is user expandable to 32K 
using industry standard 64K RAM chips. The 
Mlcrobufler II is compatible with Applesoft, CP/M, 
and Pascal and Includes advanced high resolution 
graphics print routines for the Epson MX-80 with 
Graphtrax, Anadex, IDS Paper Tiger, NEC Pro- 
writer, as well as complete print formatting fea- 
tures. The Mlcrobufler II Is available for $259. 
Contact: Practical Peripherals, Inc., 31245 La 
Bays Dr., West lake Village, Calif. 91362 (213) 
706-0339. 
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2300 MHZ DOWNCONVERTER kit 
for Amateur microwave reception. $35,00 
postpaid. Highest quality components. 
Send SASE for information filled catalog 
of other converter kits, preamps, acces- 
sories and parts. VISA and MASTERCARD 
accepted. 

SMP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1-800-368-3028 1-703-255-2918 

CIRCLE 76 ON FREE INFORMATION CARD 



MICROWAVE TV ANTENNA 

• Tunes Z1 00 MHz to 2600 MHz 

• 6 Month Warranty 

• Complete System as Pictured 

(Stand Not Included) $169.00 

Microwave TV Education Manual $16.25 
Subscription TV Education Manual 14.95 
PLANS AND KITS AVAILABLE 
Information 
Package on 
Television and 
Video Products: 
$2,00 (Refundable) 

Send Check or 
Money Order to: 

ABEX 

P.O. Box 26601 -RE 
San Francisco,CA94126 

Please Note: 

• Calif. Residents 
Add 6% tax 

• Add 5% for Shipping, 
Handling, and 

Insurance 

• Dealer Inquiries 
Welcome 
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THE MEAN LITTLE KIT 

New compact kit of electronic tools. In- 
cludes /screwdrivers, adjustable wrench, 
2 pair pliers, wire stripper, knife, align- 
ment tool, stainless rule, hex-key set, 
scissors, 2-flexible files, burnisher, 
soldering iron, solder aid. solder and de- 
soidering braid. Highest quality padded 
zipper case. Send check or charge Bank- 
Americard. Mastercharge, or American 
Express. The JTK-6 sells for $90.00. 
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ULTRASONICS 
BUILD IT YOURSELF 



There are hundreds of uses for this ul- 
trasonic control kit, ranging from home 
security systems to automatic garagedoor 
openers, turn lights on before entering a 
room and turn them off after you leave; 
AUTOMATICALLY. The uses are limited 
only by your imagination. Model UL-324. 



Schematic and Parts List is $2.00 or a 
Complete Kit for $39.50. FREE CATALOG 



Control Electronics, Inc., P.O. Box 9305, 
Wilmington, Delaware 19809 (302) 764- 
5514 
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Now the stars are within your reach 



Movie Stars 
Concert Stars 
Sports Stars 
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Your favorite stars are coming off the satellites right now in 
one of the- greatest selections of family and adult entertainment 
ever offered And now there's a new satellite receiver system 
that puts it all within your reach at a price that's within reach. 

The new Heathkit Earth Station 

It includes a 3-mefer Satellite Antenna with a single-axis 
adjustable mount that lets you direct your antenna to receive 
signals from the entire satellite arc. It's a heavy-duty, commer- 
cial-quality antenna, made by Scientific-Atlanta and designed for 
long, reliable performance. 

Special Low-Noise Amplifier and Down-Converter converts 
signals to 500 MHz band for transmission on ordinary TV cable. 

The Receiver features electronically-synthesized tuning for 
stable, drift-free reception, and 24 channel selections for a broad 
variety of programming. It even includes a special Zenith Space 
Command Remote Control so you can change programs without 
leaving your easy chair. 

Special Earth Foundation Kit anchors your antenna firmly to 
withstand winds of up to 100 mph. 

Unique Site Survey Kit 

You can trust Heath to do it right. The first step in establishing 
your station is the purchase of a special Site Survey Kit that 
includes everything you need to determine a clear line-of-sight 
to the satellites. So you know your location is correct before you 
buy the Station. 

Easy-to-follow, step-by-step assembly 

Like all Heathkit products, the Satellite Earth Station includes 
a clearly written manual that guides you every step of the way 
through assembly and installation. And over-the-phone 
assistance is always available. 



For complete details and prices on the Heathkit Earth Station 
and 400 other electronic kits for home, work or play, send today 
for the latest free Heathkit Catalog or visit your nearby Heathkit 
Electronic Center.' 






Send for free catalog 

Write to Heath Co., Dept, 020-856, 
Benton Harbor, Ml 49022 



Visit your Heathkit Store 

Heathkit products 

are displayed, sold 

and serviced at 56 

Heathkit Electronic 

Centers in the U.S. See 

your telephone white 

pages for locations. 

Heathkit Electronic Centers are units ol Ventechnolooy Electronics Corporation 

Viewing of some satellite TV channels may require the customer to obtain 
permission from , or make payments to . the programming company The customer 
is responsible for compliance with all local, state and ledcral governmental laws 
and regulations, including but not limited to construction . placement and use For 
use only in Continental U S 



Heathkit 



SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 
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FREQUENCY 

TRANSLATOR 

INTRODUCED 



A frequency translator that can shift signals from the Ku to C band has been unveiled 
by LNR Communications Inc. The unit, mode! DC 12/4, (see photo) provides block 
down-conversion of the entire 11.7- to 12.2-GHz band to the 3.7- to 4.2-GHz range. 
With the unit online, C-band receiving equipment is immediately converted for Ku- 
band use. The unit can also be used to downconvert a Ku-band video signal to an 
unused channel in a 24-channei C-band TV receiver. 

The frequency translator interfaces directly with a 12-GHz LNA and 4-GHz receivers 
or converters. LNR won't reveal the price yet, but it calls the unit an "economy" model. 
(LNR Communications, 180 Marcus Blvd., Hauppauge, NY 11787). 
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AT&T and CBS will begin running a videotex test later this year, with the Bell System 
contributing communications facilities and hardware, while CBS offers software. Un- 
like teletext trials, this experiment will not be transmitted via TV signals; rather, the 
test will run via a telephone system in a community still to be chosen. The information, 
however, will be seen on a TV set augmented with special receiving equipment. 

The software for the test will come from CBS's immense library of information, in- 
cluding some material from CBS News. More substantial, however, will be the informa- 
tion developed from the large number of magazines that are published by a CBS sub- 
sidiary, including Field and Stream, Audio, Road and Track and other automotive 
magazines. Woman's Day. and World Tennis. 

The test will probably also give participants the opportunity to shop at home. CBS 
also owns Columbia House, a direct-marketing company best known for its book and 
record clubs. By using those facilities, test households could order items just by 
pushing some buttons attached to the retrieval equipment. 

The test with CBS marks AT&T's second major activity in home information retrieval. 
Last year. AT&T hooked up with Knight Ridder Newspapers for an experiment in 
suburban Miami. That test will be expanded in 1983 to a full commercial service in 
Florida, offering customers the opportunity to link their TV sets and telephones into a 
sophisticated information and tele-shopping service. 

Programmers continue to find new shows and projects to beam aloft. Among the latest 
services heading skyward are; 

National Consumer Electronics Showcase, a series of eight hour-long shows fea- 
turing product demonstrations from various consumer electronics makers. The shows 
will run on Satcom I transponder 21 .with each program highlighting different types of 
products, such as personal communications devices (telephones, CB radio), audio 
equipment, electronic games, video and TV devices, and home computers. 

Cable News Network CNN2 is adding a "headline' ' channel, which will feed brief 
highlights of news stories on a more rapid basis than the current CNN service. The 
abbrievated version will be transmitted aboard a Wamer-Amex Satellite transponder. 

ESPN, the all-sports channel, and ABC have worked up a deal which would mean 
that some of the sporting events carried by ad-supported ESPN will become pay-TV 
shows. That could mean the shows will be scrambled. 

Post-Newsweek Productions will produce two new programs, a children's series 
called "Jungleton Junior High'' and a late-night satirical variety show, "The George 
Frankle Half-a-Comedy Hour." 

Home Theater Network has moved back to Satcom I Transponder 21, and is again 
transmitting from 8 p.m to 2 a.m. (eastern time) every day of the week. However, by late 
Spring 1982, the last three hours of the feed will again be moved to another trans- 
ponder to make way for the Weather Channel, due to start up in the next few 
months, r-e 



*No one else 
gives you 
as many 
functions in 
a handheld 



DMM. 

Now you can 
move up to 
Fluke." 



We've got great news for people 
who've Ixt'ii holding out for a high 
quality, high performance DMM ;ii ;i 
moderate price; Flukes new nine 
function mndel I) ml is oow available 
;ii select electronics supply stores, 

Willi ;i suggested I 1.& price ol ( inl> 
|249 and features von won't find in any 
H}i,r handheld DMM. ihe DMM is an' 
exceptional value. Here's why. 

Ijogic level and oniliniiity 
testing: A real time-saver for 
troubleshooting passive circuits in pebs, 
cables, relay panels and the like. 'Ihe 
DNM has a switch-selectable audible 
lone and visual symbols n> indicate 
continuity or logic levels. 

Direct teiti|x*rature readings in 
"C: Used with any K-type 




thermocouple, the D81M delivers fully- 
compensated readings in "C from 
-arc," to + i26fi°C, for checking 
beating and refrigeration systems. 

Peak hold feature raptures 
transients: A short term memory in 
the D804 captures and holds the peak 
reading ol a motor starting current 

And more: 0.1% basic dc accuracy, 
conductance, 2ti measurement ranges, 
kittery. safety-designed test leads and a 
oik- year parts and labor warranty. A 
lull line of accessories is also available 
to extend the measurement capabilities 
of your DMM. 

Ask your dealer about the 
powerful, versatile DWH ;ind the n^t of 
fluke's new Series I) line of low-cost 
digital multimeters. 



from the 'world 
leader in DMM's. 
Now weVe designed 
one for you. 





SBBs 




*Suggcsted U.S. list price 
r technical data circle No. 74 
IG53-8/DSS04 
RR-l-JO 



If your dealer doesn't carry Series D 
Multimeters yet. call this number. We'll l>e 
happy to tell you who does. 1-800-426-9182 



FLUKE 



EQUIPMENT REPORTS 



Simpson Model 
467 DMM 




SIMPSON 




EASE 
OF USE 



INSTRUCTION 

MANUAL 



r-— ■— i 



PRICE/ 

/VALUE 




CIRCLE 101 ON FREE INFORMATION CARD 
THE SIMPSON ELECTRIC COMPANY (853 

Dundee Ave., Elgin, IL 60120) is famil- 
iar to most electronics technicians. That 
company, long a manufacturer of high- 
quality test instruments, has introduced 



a new DMM — the mode! 467. The unit 
is loaded with useful features. 

The meter is housed in a rugged plas- 
tic case. The readout is a 3^-dig>t LCD 
display; it has a few special features. 



which we'll discuss later. Pushbuttons, 
which are used for all but one of the 
controls, are large enough, and spaced 
far enough apart, to allow for easy use. 
The pane! is color-coded, making it easy 
to find the function you want. The test 
leads connect to the right side of the 
case — where they are out of the way. 

The instrument meets every specifi- 
cation of the Underwriters Labora- 
tories: there is no exposed metal any- 
where. The test leads have recessed 
jacks, protective collars near the test 
probes, and are made of heavy wire. 
The probes themselves have sharp 
points. Alligator clips can also be at- 
tached : they screw on so that they won't 
fall off at the wrong time. Power for the 
meter is supplied by a single 9-volt bat- 
tery. Battery life is claimed to be 300 
continued on page 26 



en 
O 

z 
o 

I 



Q 
24 



GET THE SAME VIDEO TRAINING 

THE PEOPLE ATSONY GET. 



Now you can be trained by Sony even if you 
aren't employed by Sony. 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
cameras,VTR's, and other video products 
As professionally as Sony does. 

The tapes are pro- 
duced entirely by 
Sony and contain , 
up-to-the-minute 
information. They 
communicate clear- 
ly and simply And 
some of them are 
even programmed for 
interactive learning. 




And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W. Artesia Boulevard, 
Compton, California 90220. 
Or call (213) 537-4300. 

Of course, there's no 
obligation. Except the 
obligation you have to 
yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest-growing, 
most lucrative fields. 



Video Communications 

Sony ha rcj. Irodcniirt ofSoctyCorp. 
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NEW YEAR 

»£PL1GIJlUI1« 



fl??SW^!T 



New Portable Digital 
Capacitance Meter 



•I* 



MODEL 820 
Ca!I For Our Price 



§V HITACHI 



KEITH LEY 




Non-Linear Systems 



IFLUKE1 



VIZ 



no/I 



HICKOK 



TRIPLETT 



PHILIPS 



£5 



WESTON 



'^PRECISION 



LEADER 



DORIC 



DATA PRECISION 



ADVANCE-^-. 
ELECTHOAiCS^-" 

THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45* STREET, NEW YORK, N.Y. 10036 
IN NEW YORK STATE 212-687-2224 




KEITH LEY 



MODEL 130 
DIGITAL MULTIMETER 



RANGE 



ACCURACY 



CALL FOR 
OUR PRICE 



DC VOLTAGE 


200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2 mA, 20mA, 200mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% | 


RESISTANCE 


200Q, 2kQ, 20kQ, 200kQ, 20MQ 


.5% 



PORTABLE 
OSCILLOSCOPES 



MS-15 



BATTERY OPERATED 



Non-Linear Systems 




Call For Our Prices 



MS-215 



Single Trace isMHz 

MS-230 




Dual Trace 15 MHz 



Dual Trace 30MH,- 



New Sweep/Function Generator 

MODEL 3020 



34(pp£ctsio\ 




• Four mslruments in one 
package— sweep generator, func- 
tion generator, pulse generator, 
tone-burst generator 

• Covers O 02Hz-2MHz 

• 1000; 1 tuning range 

• Low-dlstorlion high-accuracy 
outputs 

• Three-step attenuator plus 
vernier conlrol 

• Internal linear and log sweeps 

• Tone-burs! output is Iront-pansl or 
externally programmable 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 MHz Dual Trace 
V-301B 30 MHz Singfe Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace. 

DuaJ Time Base 
V-1050 100 MHz DuaJ Trace, 

DuaJ Time Base 



0HITACHI 



Call For 

Special Intro 
Price Offer 




We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
RF generators, power supplies and accessories. 

Just call our Toll-free number and one of our experts will answer all your 
questions about test equipment. 
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EQUIPMENT REPORTS 



continued from page 24 



hours with alkaline batteries. 

The meter has all of the standard 
DMM functions and will give true RMS 
voltage readings. It measures AC and 
DC voltages in five ranges from 200 mil- 
livolts to 1000 volts full-scale. Current 
(AC and DC) is measured in five ranges 
from 200 microamps to 2000 milliamps 
full-scale. Resistance is measured in six 
ranges from 200 ohms to 20 megohms 
full-scale. 

Accuracies for the functions are 0. 1% 



for DC volts; 0.5% to 5%. depending on 
range, for AC volts; ].5%. up to 1 kHz. 
for AC current, and 0.5% for DC cur- 
rent. For AC inputs, the frequency re- 
sponse of the meter is 20 Hz to 5 kHz. 
All inputs are protected against over- 
loads, with a dual-fuse system (a 2-amp 
fuse and 3-amp fuse in series) used for 
the current ranges. 

Now for some of the features that set 
this meter apart from others: One of the 
problems with DMM's is that they are 
almost useless for making adjustments 
that require finding a peak or a null. 
That's easy to do with an analog 
meter — you just watch the needle 
swing. Simpson's soiution is the addition 



COMPLETE DIGITAL PROTOTYPING 
LAB FOR UNDER $150. 




The POWERACE 102 
All-Circuit Evaluator Is just that, 
and at a remarkably low price. 
And Its pulse detection with 
memory plus logic indicators 
constitute a built-in logic probe. 

POWERACE 102 breadboard ing 
elements have 1680 solderless, 
plug-In tie points and will hold up 
to 18 14-pin DIP's. And they also 
accept transistors, and discrete 



components with 
leads up to .032" 
dia. Breadboard elements are 
mounted on ground planes . . . 
ideal for high-frequency and high- 
speed/low noise circuits. 

• Regulated power supply with 
5 VDC @ 1 amp. • 3 logic indi- 
cators* 2 logic switches* 4 
data switches • Clock genetator 
• One-shot pulse generator 



Call Toll Free 800-324-9668 for the nam© of the distributor nearest you. 
In Ohio, call collect (216) 354-2101. 

Check out the rest of the POWERACE family: 



POWERACE 101 
General-purpose model for 
prototyping all types of cir- 
cuits. Variable 5 to 15 VDC. 
POWERACE 103 
Triple-output power supply for 
prototyping both linear and 
digital circuits. 5 VDC and 
± 15 VDC. 



A P PRODUCTS INCORPORATED 



9450 Pineneedle Drive 
P.O. Box 603 
Mentor, Ohio 44060 
[216] 354-2101 
7WX: 810-495-2250 

In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 • D-7031 Wteil 1 • W. Germany 



of a bar-graph display to the read- 
out. Located just below the 3W-digit 
numeric display, the LCD bar-graph 
display reacts instantly to changes. To 
find a peak, for instance, just adjust for 
the longest bar display. If the reading 
goes off scale, an indicator will appear to 
the right of the display. In that case, 
simply switch to a higher range. To find 
a null, simply look for the shortest bar. 

Another of this meter's features is the 
PEAK HOLD function. That is used to 
display the values of sudden peaks or 
surges of voltage or current that might 
be too short in duration for you to no- 
tice. In complex waveforms, either 
positive or negative peaks can be read 
simply by setting the polarity switch 
(located under the peak hold button ) to 
the appropriate polarity. That feature 
can be invaluable when troubleshooting 
circuits with transient problems. 

There is an audible tone for resistance 
and continuity tests. That speeds up 
continuity testing, since you don't even 
have to look at the meter. The display 
also gives you a visual indication of con- 
tinuity, as well as a readout of the actual 
resistance. The tone is activated by 
pushing in the ohms (indicated by a 
Greek omega) and the ac buttons at the 
same time. The buttons providing 
audible indications are indicated by a 
musical note on the front panel. 

The model 467 can also be used to 
determine the absolute value of a pulse. 
Set the meter up to read resistances, 
using the 200K range, and connect the 
probes across the circuit. Any pulse of 
more than 50 microseconds duration, 
with an amplitude of more than 0.4-volts 
DC. will be detected; the audible indi- 
cator can be used with this function 
also. A reading, as well as the polarity of 
the pulse will be shown on the display. 
The amplitude of the pulse can be found 
by using a chart in the manual. 

The bar-graph display is useful for 
more than reading peaks. You can use it 
to find the voltage of a very -low-fre- 
quency signal . say the output of a slowly 
turning servo-motor. Set the meter up 
for DC volts and connect the leads 
across the servo-motor's output. The 
bar-graph will fluctuate between the 
positive and negative peaks, with 
voltage and polarity shown by the read- 
out. To get the peak voltage, just push 
the PEAK HOLD button. The peak read- 
ing, with its polarity, will be held on the 
numeric display, but the bar-graph dis- 
play will continue to follow the signal. 

The meter can also be used as a logic 
probe for use with digital circuits. There 
are indicators on the display for that 
purpose. A chart in the manual tells 
you what the various indicators mean. 

To test a circuit for a suspected tran- 
sient problem, set the meter to read re- 
sistance, using the ;oo ohm range; also 
set the polarity switch to " + ." Attach 
continued on page 32 



26 



CIRCLE 35 ON FREE INFORMATION CARD 



If you can beat these prices, 
you must have a brother-in-law 
in the business. 



1 6 K RAM KITS 

Set Of 8 NEC 41 16 200 ns 
GUARANTEED ONE FULL YEAR 



13.95 APPLE SOFTWARE 



DISKETTES 

ALPHA DISKS® 21.95 

SINGLE SIDED. CERT DOUBLE DENSITY 
40 TRACKS. WITH HUB-RING. BOX OF 1 0. 
GUARANTEED ONE FULL YFAR. 

VERBATIM DATALIFE 

MD 525-01. 10. 16 26.50 

MD 550-01. 10, 16 44 50 

MD 577-01. 10. 16 34 80 

MD 577-01. 10. 16 45.60 

FD 32 OR 34-9000 36.00 

FD 32 OR 34-8000 45.60 

FD34-4Q01 48.60 

PRINTERS 

ANADEX DP 9500 1 295 00 

ANADEX DP 9501 1 295 00 

CENTRONICS 739 765 00 

C-ITOH 25 CPS PARALLEL 1440.00 

C-ITOH 25 CPS SERIAL 1495 00 

C-ITOH 45 CPS PARALLEL 1770 00 

C-ITOH 40 CPS SERIAL 1870.00 

C-ITOH TRACTOR OPTION 195.00 

EPSON MX-80 SCALL 

EPSON MX-80 F/T SCALL 

EPSON MX-1 00 GRAPHIC SCALL 

EPSON GRAPHICS ROM 90 00 

IDS-445G PAPER TIGER 779.00 

IDS-460G PAPER TIGER 945 00 

IDS-560G PAPER TIGER 1195 00 

NEC SPINWRITER 3510 SerRO 2195 00 

NEC SPINWRITER 3530 Par.RO 2195.00 

MFC SPINWRITFR 7710 Ser.RO 2645 00 

NEC SPINWRITER 7730 Par RO 2645.00 

NEC SPINWRITER 7700 DSellum 2795.00 

NEC SPINWRITER 3500 Sellum 2295.00 

OKIDATAMICROLINE80 389.00 

OKIDATAMICROLINE82A 549 00 

OKIDATAMICROLINE83A 849.00 

OKIDATAMICROLINE84 1199.00 

OUME9/45 2149.00 

MALIBU 200 DUAL MODE 2695.00 






APPLE GAME SOFTWARE 

POOL 15 29 95 

ALIEN RAIN (AKA GALAXIAN) 20.95 

SNOGGLEtREQ JOYSTICK) 27,95 

RASTER BLASTER 24 95 

APPLE PANIC 24,95 



MAGIC WINDOW Word Processor 89.00 

MAGIC WAND 275.00 

WORDSTAR 259 00 

MAILMERGE(Req.WORDSTAR) 90.00 

SPELLSTARfReq WORDSTAR) 169.00 

DATASTAR 199 00 

EXPEDITER II Applesoft Compiler 89.00 

PFS PERSONAL FILING SYSTEM 79.00 

PFS REPORT GENERATOR 79.00 

ASCII EXPRESS Terminal Progfam 59.95 

Z-TERMCP/M' Comrn Softwaie 89 95 

M ICROSO FT FORTRAN 1 65.00 

MICROSOFT COBOL 550 00 

DB MASTER 3.0 179.00 

VISICALC3 3 169.00 

VISIPLOT 149.00 

VISIDEX 159.00 

CCA DATA BASE MANAGER 99 00 

A-STAT COMP STATISTICS PKG 1 1 9.00 

MODEMS 

NOVATION CAT ACOUSTIC MODEM 145 00 

NOVATION D-CAT Direcl Conned 165 00 

NOVATION AUTO-CAT AUTO ANS. 219 00 

NOVATION APPLE-CAT 349.00 

UDS 103 LP DIRECT CONNECT 175 00 

UDS1 03 JLP AUTO ANSWER 209.00 
D C HAYES M1CROMODEM ll(Apple)299.00 

DC HAYES 100 MODEM(S-IOO) 325.00 

D.C.HAYES Smart Modem(RS 232} 249 00 

LEXICON LX-1 1 MODEM 109.00 



APPLE HARDWARE 

VERSA WRITER DIGITIZER 249.00 

ABT APPLE KEYPAD 119.00 

MICROSOFT Z-80 SOFTCARD 299,00 

MICROSOFT RAMCARD 159.00 

VIDEX 80x24 VIDEO CARD 299.00 

VIDEX KEYBOARD ENHANCER 99.00 
M&R SUPERTERM 80 X 24 Video Bd. 31 5.00 

NEC12"GREEN MONITOR 199.00 

SANYO 12" MONITOR(B&W» 249.00 

SANYO 12" MONITOR(Green) 269.00 

SANYO 13" COLOR MONITOR 469.00 

SSMAIOBOARD(INTERFACE)A&T 165.00 

SSM AIO BOARD (INTERFACE)KIT 135.00 

ZENITH 13" HI-RES.Gfeen MON. 139.00 



CP/M SOFTWARE 

MICROSOFT BASIC-80 299.00 

MICROSOFT BASIC COMPILER 319 00 

MICROSOFT FORTRAN-80 369,00 

PEACHTREE SYSTEMS CALL 

MAGIC WAND(RequiresCP(M" ) 275.00 
WORDSTAR(RequiresCP/M'* ) 325.00 

MAILMERGE(Requires WORDSTAR) 1 10.00 
SPELLSTAR(Requires WORDSTAR) 199.00 
CALCSTAR 239,00 

DATASTAR 249.00 

SPELLGUARD 239.00 



CP/M is a registered trademark of Digital Research 



We built a reputation on our prices and your satisfaction. 




We guarantee everything we sell loi 30 nays M anylhing is 
wrong. |ust return the item and we'll make it right And ol 

course we II nay the shinning charges 

We accent Visa and Master Card on ail orders COD orders 
accented on to $300 00 

Please add $2 00 lor standard UPS srt'Cping and handling 
on orders under 50 pounds delivered in the continental U 5 
Call us lot shipping charges on items that weigh morelhan 50 
pounds Foreign. FPO and AP0 orders please add 15% Inr 
shinning California residents add 6% sales rax 

The puces quoted are only valid for stock nn hand and all 
prices aie subiect to change without notice 



(213)7060333 



31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 
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"Don 't settle for less. 
Especially when it comes 
to career training. . . because 
everything else in your life 
may depend on it. That's 
why you ought to pick CIE!" 



TouWe probably seen ad- 
vertisements from other 
electronjes schools. Maybe yon 
think they're all the same. 
They're not} 

< 'IE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 



Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

Thar s why it makes so much 
sense to go with number one . . , with 
the specialists. . .with CLE! 

The re's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you die moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it . . . 

Our step-by-step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto-Programmed* Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. Thats why some of our 
courses train you to use tools of die 
trade like a 5 MHz triggered-sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply the digital theory 
essential to keep pace with electronics 
in the eighties. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 



Pick the pace that's right 
for you. 

CEE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, yott move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mad it back— 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government-certified proof of your 
specific knowledge and sliills! 

More than half of CIE's courses 
prepare yon to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 



Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every ClE Career 
Course is directly creditable 
towards the Associate Degree. 

Send for more details 
and a EREE school 
catalog. 

Mad the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mad the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 East 
17di Street, Cleveland, Ohio 441 14. 
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Cleveland Institute of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

D Ir/B ... 1 want the best of everything! Send me my FREE CIE school 
catalog — Including details about die Associate Degree program — plus my FREE 
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package of home study information. 
Print Kaine_ 



Address- 

Clty 

State, 

Age 



.Apt. 



_Zip_ 



..Phone (area code ) 



Checkbox for G.I. Bill information: □ Veteran 

MAIL TODAY! 



□ Active Duty 
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EQUIPMENT REPORTS 



continued from page 26 



the leads across the circuit, and with 
continuity indicated, push in the peak 
HOLD button. Note the reading on the 
meter, and leave it alone for a while. 
Check the meter later: a higher reading 
means that a transient has occurred. 

While the meter's current range is 
more than adequate for most applica- 
tions, it can be extended lo 200 amps 
using an accessory "amp clamp." One 
of the uses for that accessory is measur- 
ing the current surge drawn by a piece of 
line-operated equipment at turn-on. 



Without the accessory, that measure- 
ment would be beyond the capabilities 
of this, or almost any other instrument. 

A small, but very complete, instruc- 
tion manual is included with the instal- 
ment. It gives complete details on every- 
thing we've discussed, plus a lot more. 
Included are a full circuit description 
and servicing information. Various 
functions are illustrated by charts, mak- 
ing them very easy to use. 

This is a typical Simpson instrument, 
featuring high-quality construction, 
good accuracy, and easy use. both in 
the Field and on the bench. The model 
467 sells for $257.00. R-E 
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Designing 
Digital Systems 

Two programmed learning courses: 
hardware and software; theory 
and application. 



Design ot Digital Systems - six volumes 



ADVANCED COUR5E 
DESIGN OF DIGITAL SYSTEMS 

Six ttrB+'lQtmtt roivntt* — »eh IT'j i I'*". 
CONTENTS 
The contents oF Design oF Digilaf Sys 

terns include: 

Boc* 1 Octal, hexadecimal and binary 
number systems: reoreMnlation ol nege 
tive numbers.; complementary systems: 
binary multiplication and envision. 

Book 2: OR and AMD (unctions; logic 
gale& NOT. exclusivfr-OFt. NAND, NOR and 
-exclusive - NOR functions, multiple input 
dales; truth tables: DeMorpan's Laws' 
canonical forms lorjle conventions Kar- 
Hftugh mapping; Ihree state and wired 
Eogic 

Book 3: Halt adders ant! lull adders; SUb- 
tractors: serial mnrJ parallel adders. pro- 
cessors and Arithmetic logic umls (ALUs) 
multiplication and division systems 

Booh 4: Fiip.llops, Shift registers., 
asynchronous counters: ring. Johnson and 
exciuSive-OR Feedback counter, random 
access memories (RAMs); read-only 
memories iROMs) 

Book 5 Structure of calculators; Key- 
board encoding; decoding display dala; 
regisier systems control unit: program 
flOH; address decoding; instruction sets, 
instruction decoding; coMrol program 
structure. 

Book 6: Central process-inn unit (CPU), 
memory organization; character represen- 
taiion; pfooram. storage: address modes; 
inputFoutpu! systems; piofjram interrupts; 
Interrupt priorities programming; assem- 
blers; executive programs, ope rasing 
systems, and hme-snarmc. 

OUR CUSTOMERS 

Design 01 Digital Systems has been 
sought by mere than half the 50 tarnesi 
corporations m America, and by Motorola, 
Inlet DEO. National Semiconductor', Fair* 
child. General Insirumenl, Hewlett- 
Packard. Heath Co.. MIT. NASA. Smilh- 
sonian institute. Bell Telephone Labs. And 
many, many more, as well as corporations 
and individuals in over 50 countries 



BASIC COURSE 




Digital Computer Lttgic £ Eltelrontcs 

CONTENTS 

Digital Compute; Logic and Electronics 
is designed tor the beginner. No mathe- 
matical knowledge other than simple arith- 
metic is assumed, though you should have 
an aptitude For logical thought. It consists 
ol * volumes — each 11 tt x fltt" — and 
serves as an introduction lo Ihe subject ol 
digilal electronics. 

Contents mctude Binary, octal and 
decimal number systems: conversion be- 
Iween number systems; AND. OR, NOR 
and SAND gales and inverters: Boolean 
atgebra and tnjlh tables; DeMorgan s 
Laws; design ol logical circuits using NOR 
gates. R-S and J-K Itip-flops. binary 
counters, shifl registers and half^adders. 



HO RISK GUARANTEE 

There's absolutely no risk to you. IF you're 
not completely satisfied with your courses, 
simply return trtem to CLI wliMn 30 days. 
We II send you a full re-Fund, plus return post- 

TAX DEDUCTIBLE 
1n most cases. I he full cost of CLI courses 
can be a tax deductible expense. 

PHONE ORDERS - FREE 

To order by phone, call (£17) 064-3357 
with your Credit card information It won't 
cosl you a dime, because we'll deduct Ihe 
cost of your celt from the price of 1 he courses 
you order. 

TO ORDER BY MAN. 

You may use The order lonn below «r you 
wtsh, bul you don't need to. Just send your 
check or money order t payable to Cam- 
bridge Learning, Inc. to the address below IF 
you don't use Ihe order form, make sure your 
address is on your check or the envelope. 
and write "[JDS" [Design ol Digital Sys- 
tems). "OGLE" (Digital Computer Logic & 
Electronics), or- "both" {both courses) on 
your check. 

Mass, Residents add 5 % sates tax. We pay 
all shipping costs. 

We also accept company purchase or- 
ders. 



The prices shown Include surlece mall 
postage anywhere In the world- Air mail post- 
age costs an extra $10 lor bolh courses (10 
volumes] . 

DISCOUNTS 

Call or wrue For details or educational and 

quantity discounts, and Tor dealer costs. 

SAVE ft 
it you order both courses, you »ve 45. Order 
at no obligation today. 



CAMBRIDGE 
LEARNING Inc. 



1 Judith Drive 
North Reading, 
MA01B64 



Call (61/) 664-3e5Tlo 

order by phone-~fxea 



? days. 24 hours 



To: C tmbndg* L Mr rung Inc. . 1 JudMi Dm*, north jjeaataa. 
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' Qnjer Ifee By pnone 

* MisE*rchftrga/WISA 

* Mo shipping cnaiqfir, 
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* Tax d&aucUole 
' Save S5 
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Electra Freedom Phone 
3500 Cordless Telephone 
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ELECTRA 



3500 




GREATER OPERATING RANGE ANDSMALL- 

er size seems to be the trend at Electra 
Company, well-known for its scanner 
radios, and now a line of cordless tele- 
phones. The newly introduced Freedom 
Phone 3500 is the smallest cordless 
phone that I've seen to date. It measures 
a mere 254 x 5 x I inches. 

The unit is extremely easy to use. Op- 
eration is controlled by a convenient 
thumb switch on the handset. That 
switch has three positions — off. on and 
TALK. When the switch is in the on posi- 
tion, the unit is in a standby mode, 
awaiting incoming calls. When it is in the 
TALK position, full-duplex operation 
{just as with a standard telephone) is 
possible. 

Dialing out is done using a 12-key. 
Touch-Tone-type keypad. A unique fea- 
ture of that keypad is the re-dial key. 
Pushing that key automatically re-dials 
the last telephone number entered. The 
only other control on the handset is the 
three-position volume control. That lets 
you set the handset's volume to accom- 
modate the ambient noise conditions. 
Two LED indicators on the handset let 
you know when the unit is in the talk 
mode, and inform you of a low-battery 
condition; the handset uses nickel-cad- 
mium batteries. A collapsible whip an- 
tenna on the handset measures ttM 
inches long when fully extended. 

The only control on the base unit is a 

CALL button, which is used to signal the 

continued on page 97 



TOOL&SOLDER STATION 
Model SK-25 




Holds Soldering Iron safely • Sponge pad cleans tip 
Organizes Solder, Tools, Accessories 
For Factory, Lab or Home 



" Tools not Intruded. Available separately 



SOLDER A 



OK Machine 6> Tool Corporation 

3455 Conner St., Bronx, N.Y. 10475 U.S.A. 
Tel. (2121 994-6600 Telex 125091 




NEW IDEAS 



Measuring Voltage with a Frequency Counter 
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AMONG THE REASONS FORTHE POPULARI- 

ty of the 555 IC are its capabilities for 
being used as an inexpensive free-run- 
ning astable multivibrator, square- wave 
generator, or signal source. The fre- 
quency of the output from pin 3 of that 
IC is determined by the voltage input to 
pin 6. It can be shown experimentally 
that the relationship between the volt- 
age input and the frequency of the out- 
put is linear, provided that the input re- 
sistance is large enough (at least 500,000 
ohms). Because of those characteris- 
tics, it is possible to use a 555 IC to build 
a voltage-to-frequency converter, such 
as the one shown in Fig. I. With that 
converter, a standard frequency coun- 
ter can be used to measure voltages di- 
rectly over a limited range of from to 5 
volts. (The range is limited by the 5-volt 
power supply to the oscillator.) 

In the circuit, the 555 is wired as an 
astable multivibrator. Resistor R2 is 
used to determine the output frequency 
when the input to the circuit (the voltage 
measured by the voltage probes) is zero. 
Resistor R4 is a scaling resistor and is 
used to adjust the output frequency so 
that a change in the input voltage of 1 



volt wit! result in a change in the output 
frequency of 10 Hz. That will happen 
when the combined resistance of R3 and 
R4 adds up to 1 .2 megohms. 

The circuit is fairly simple, and it can 
be built using any construction tech- 
nique. For best stability, locate resistors 
RI-R4 and capacitor CI as close to the 
555 as possible. If stability is still a prob- 
lem, bypass pin 5 to ground using a 
0. 1 pF capacitor. 

To calibrate the circuit, connect the 
output to a frequency counter, short the 
voltage probes together, and adjust R2 
until the reading on the frequency 
counter just changes to 00 Hz. Then, use 
the voltage probes to measure an accu- 
rate 5-volt source and adjust R4 until the 
frequency counter reads 50 Hz. Repeat 
those adjustments until the frequency 
counter reads 00 with a 0-volt input and 
50 with a 5-volt input. To read voltages 
greater than 5 volts, a voltage-divider 
network or attenuator will have to be 
used. When measuring very low volt- 
ages, remember that the circuit sources 
a few microamperes ; that may throw off 
some readings slightly. 

— Burjor T. Santoke 
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'/ had my home computer do my taxes, li cheated the government out of 
ten thousand bucks and set me up as the fall guy." 



NEW IDEAS 

This column Is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published. entries, upon publica- 
tion, will earn $25, In addition, Panavlse 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and soider station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached Idea Is my 
own original material and that its publi- 
cation does not violate any other copy- 
right- I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mall your idea along with this coupon 
to: New Ideas Radio- Electronics, 

200 Park Ave. South, 

New York, NY 10003 





YOUR 
MAIL-ORDER 
ELECTRONIC 
SUPPLY HOUSE! 



8 CHANNEL SCOPE 
MULTIPLEXER, DM-12 

Co avert your sifloJe channel scope into 1 4 or B cJurinel i nsl njmeni , \v$i connect 
Bib DM-12. B c/ianrn-l scope mu?tip*exer to your scope, clip the 8 inpul probes 10 
fa signals you want to view. Simple. easy, last — can hand e logic level TTL 
sirjnats injm DC to 3MHr. Features separate spacing and trace nn-.pNi.rid a?.-- 
trots and selectable sampling rat* —all to insure easy clear scope display. 



~ B TTL compatible input channels (1 TTL toad per 
channel) can drive 50 Ohm scope cibK. 

- Maximum lull screen amplitude 1 .6 Volts a di*: sta- 
ble. 

- Trace amplnu*e an d spacing controls, 

- a or & channel selector switch. 

- S color coded input cable, M" long with insulated 
alligator dips.. 

-External 9 VDC power supplv IncttJrJftd (Model 

MMAC-2). 
-Siie6.25"K3.7&' , 3(J* 
-fl&C Output Cable Accessory jModei PSA-2 add 

SI 4. 95). 



VIEWS 
CHANNELS 
AT ONCE! 
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LOW COST CAPACITANCE 
METER MODULE, DIV1-8 

Connect Ihis high quality low cost Capacitance Meter Module. DM- 

JJ to your d irj ital Veil Mete r en rj turn it into a Dig ital Capacitance Me- 
ter— the Low Cost Way! 




-Push to read range (button) hem lpF to 
20.000 of 

- Zero calibration control 

- In ont easy lo use. serf'corrtained pack- 
age. 

- Battery powered, wtth "push 10 read" fc ar- 
tery uvtf circuit [9V barterws not in- 
cluded. 

-Sl«6.25-ic3.75-J(a" 



s 



Completety 
assent bled and 
tested! Ready 

to use! 
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HITACHI DC-15MHZ 

SINGLE-TRACE PORTABLE 

OSCILLOSCOPE AT 

THIS LOW, LOW PRICE 



REGULATED TRIPLE POWER 
SUPPLY, LOW PRICED!, DM-6 

A fully assembled and tested rower supply that provides 2 solid, tolly wired 
triple power supply Incl i/ding fixe d 5W fti 1 Amp . 5V la 1 5V tit 0.5 Amp , and 



15V i3 0.5 Amp — all supplies regulated, short pr jot. Each supply 
' ttn ready (or use ' 



-5V10 

has short indicator LED. Complete 

metal case. 



\Wxi\.<V\ 





CAT 

Oltplayarea 

Atse ItriWon pottoiial 

inlinilty modulili'iHi 

• Vertical netleciicn 
Sb ntlliirty and ban owl dth 



Fiii: tirre 
[>Y n 3m»e r* nge 
Inpul H and C 
HiJlmirm input voltage 
Dtip lay mode 
X-Yopiririon 

Honieirial deneciloe 

Sweep mode 

TV if nt h r a n i Ell le :i 

hi en a I 
Exit ma l 
Trigger ttiviltJvily 



tMBUBSt (5-inch, round shape} 
&lOdlvjtdrv = 9.5mm, 
Appro*. JkV 
Over5Vp-p 

5mV.'div-5V^dff r5% h DC~l5MHi, - 3d0 
1mV/di^1V,dw -6VOC-5MHiTyp, -3dB 

(Usmg :x5 amplilier} 

2*ns 

More than 4dlvat ISMKi 

direct 1M Ohm. approx. MpF 

6OOVp-par3O0V,DC + AC peak} 

Single-trace 

K-5Mlrift.200niVfdiY 

Ptiase J 1 1 ::<:■:. n 00 - 1 0fcHz 3* 

Air to, NOflM h TV(+hTVl-) 

TV sync-separator arcuii 
Over 1 div (V sync-snjnal} 
Over 1 Vp'p (V sync-signal] 



Frequency Iniemal 


External 


24Ht-iMHl 0_5dLv 

Z-15MHI 1,S(nr 


20OmV 
KMoiV 



TrirjaeniDp! 
Swe e p lima 
Swttp-tlmB maonlllar 
Max. sweep rile 

Amplitude calibrator 

Wavttonn 

Voltage 

i Power requirement! 

| □Imenstont 

• wclghi 

• AjtiSj i e i^E d p e r j I i C.n 

temperature 



0. 2 itftiiv - .Zstfiv ± h% . 19 calibrated sieps 

10 limes ( ± 7%) 

lOtinfAJhr 



1 kHr ± 10% Typ , Square wave 
0.5V ±H 

lOTIIfflrcSO'ZtfV) =10% 

50f60Hl, 40W 

Approx. 275|W}x 190(H) xJ(W|Q)rri 

Approx. 5.5kg 

0^ +««C 



MODEL V-1 51 B 
WITH 2 YEAR MFG. WARRANTY 



ONLY $ 



499 95 



WITH FREE DM-12 

8 CHANNEL MULTIPLEXER 

A COMBINED VALUE 

AT LIST OF $639.95 

YOU SAVE $140.00 



LOW COST HIGH 
FREQUENCY COUNTER 

/////////lilt I li I Mill I immwww 




MODEL NO. DM-7 

The Aibia Model DM-7. 6 Digit High Frequency Counter Is easy lo 

use, switch selectable time base inpul by a single BNC, nothing lo 
build I 

— 5Hzto550MHi 

— S big easy-to-read .43' high intenshy LED display 

— Crystal { -Z ppm fa 35*} wnirolhdO.1 or 1.0 sec. gate times 

— Conveniwl benchtpp size (Z'VtO'xST 
durable attractive case 

COMPLETELY 
ASSEMBLED 
PRE-CALIBRATED 
PRE-TESTED 



$ 
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LOW OHM METER 
MODULE, DM-10 




Measures resistance Irom 1.0 mill iQhmsto 20 Ohms. Now you can 
measure resistance down lo 10 mitliOhms wtm this low cost, easy 
to useQVM mnduie. Check coil resistance, transformers, relays. 
chotoSH printed circuit board copper paths and ground cables. 
Special zero balance control nulls out >npu1 cable resistance to in- 
sure accurate readings. Your DVM has to be set to 2V range during 
operation. 

— Resistance *an.ge to miliiOhms 
to 2-0 Ohms 

— Zero Calibration control 

— Battery powered (posh to read 
battery saver riraitt). Requires 
1 .9 Vblt Biiiery (not included) 

— Sue 6 r 25' x 3.7 5' x 2" ( Input ca- 
bles odI included or available) 



$ 
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FREQUENCY METER MODULE 
"5Hz to 100MHz", DM-11 




Measure trequehctes irom 6H;to 100MHz on your digital voltmeter 
wrm a resoluiton ot 3 1/2 digits — easy to use— perfect for field 
service — lab testing— home hobbyist 1 Connect the DM-11 to 

Biur DVM. set the DVM to tht^VDC range, connect a signal to the 
M-i 1 via i BNC cable (rot included) and. measure toe Irequency or 
any sou rce . Hi Lo Hang-e LEO'S insure fast accurate reading*. 

— frequency Range 5Hz to IDOMHi 

— Input Impedance 1 MepQ^m 

— I new! Sensitivity: *: 10QHr< 50MV 

100Hz - 6OMHz<30HV 

> 60MH.- < 70MV |. A . 

— Slae6 25'x3.75' h 2" \ M^ flMUpk 

— External 9V DC po*er sutplv inclLDeO. 4{V b^ ■ ^VU 



lMqdelMMAt>2} 



iNC input Cabi e Accessory (Mood PSA-2 
add H4JK) 
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FREE!! 

NEW 
CATALOG 

Exciting 
new products! 
Send today!! 




if tor any reason, whatsoever, you are not completely saiislied with 
your purchase, return il within 30 days ol purchase dale lor a lull 
refund — it's as simple as that! Shipping & Handling charges not 
refundable 



ALBIA SATISFACTION 
WARRANTY: 

FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE 



IK CT AK JWICM.L 

COLLECT IIP 51 Hl-5590 



1-800-243-6953 JZ**\ 



Wt ACCEPT MASTER CHARGE, VISA AND AM EX CREDiT CARDS 
Connecticut Resrdenis a^d 7 1i2% Sales Tax • Prices sJiown m U.S. currency only, Foreton orders add 15V 

ALBIA ELECTRONICS INC 

44 KENDALL ST. • P.O. BOX 1833 • NEW HAVEN, CT. 06508 
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YCORNER 



How one hobby can benefit another 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



ONE REASON FOR THE WIDESPREAD 1N- 

terest in electronics is that it touches 
almost every aspect of modern life. It 
comes close to being the universal in- 
gredient in all our activities, whether 
it's work or play. 

Over the years, we have presented 
electronics projects relating to many 
areas of interest. We have never, how- 
ever, talked about how electronics can 
be applied to what is probably the most 
popular hobby of them ail — stamp col- 
lecting. This month's project will correct 
that omission. 

Recently. I moved into a new house. 
During the move, I went through — and 
at least partially sorted — the accumula- 
tion of treasure and junk that one ac- 
quires over many years. One of the 
things I came across was a small box 
with a window, several knobs, and a 
trailing AC cord. 

It took me a few moments to remem- 
ber what it was — an electronic water- 
mark-detector that I had built long ago. 
For the benefit of those who have never 



collected stamps, let me say that the 
presence (or absence) of a particular 
watermark can be quite significant. It 
can be the crucial factor in identifying a 
particular stamp that has one or more 
look-alikes, and can determine whether 
a stamp is worth fifty cents or fifty 
dollars. 

Holding a stamp up to the light will 
seldom, if ever, show a watermark be- 
cause of the presence of the colored ink 
used to print the stamp. The usual 
method for detecting a watermark is to 
place the stamp in a black container and 
cover it with carbon tetrachloride. It's 
a messy procedure — you have to avoid 
inhaling the fumes; you have to wait for 
the stamp to dry, and you have to be 
careful not to knock over the bottle of 
fluid. You can avoid all those problems 
with an electronic watermark-detector. 

The instrument described here is 
quite simple. It operates on the principle 
that light of the proper color and in- 
tensity will reveal watermarks even on 
printed and cancelled stamps. The de- 




tector produces light of adjustable 
brightness and color. 

The detector is built inside a 5 x 7 x 
2-inch case; the 5 X 7-inch top serves 
as both the control panel and working 
surface, as shown in Fig. 1. 

Let's take a look at the simple circuit 
(Fig. 2). Depending upon the positions 
of switches S2 and S3, a voltage of up 
to 6.3-voIts AC is applied to the bulb. 
The circuit can supply six voltages in 
all; switch S2 is used to select one of 
three voltages, and Dl is used to divide 
each of those when it is switched into 
the circuit by S3. Thus you can select 
one of six intensity-levels for the light. 

The bulb is mounted on the bottom of 
the box directly under the "window" 
that is described below. A reflector 
made of aluminum foil is placed behind 
the bulb. 

Changing the color of the light is a 
little more difficult because it involves 
an optical/mechanical arrangement. 
The method I used was to mount wedge- 
shaped segments of colored plastic on 
the top of a plastic disc. A sketch of the 
disk ts shown in Fig. 3, 

That disk is mounted on a shaft and 
turned by the knob in the center of the 
panel. As the colored wedges pass over 
the bulb, the light changes color. 



FIG. 2 




FIG, 3 



The light shines through a "window" 
in the panel on which the stamps are 
placed. The window is a piece of ground 
glass, or it can be made from clear glass 
backed with waxed paper from the 
kitchen. It should measure about 1(^x2 
inches, to accommodate larger stamps. 

Unfortunately, you'll find that there 
continued on page 42 
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CLEAR.QUICK.QUIET. 
ALL THREE, ONLY $1,095.' 



You get sharp, easy-to-read printouts. You get them fast, 
over 1 50 characters per second, from a printer that's loaded 
with convenience features. 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 iines per minute with 
whisper-quiet smoothness. The entire 95-character ASCII 
set prints in upper case and lowercase with descenders, in 
a 9x 9 matrix. All functions and timing are microprocessor- 
controlled. 

The features described below tell only part of the story. You 
have to see it in action to know how good it really is. 



See your telephone white pages for the store nearest you. 
And stop in today for a demonstration of the Heath/Zenith 
25 Printer. If you can't get to a store, send $1 .00 for the new 
Zenith Data Systems Catalog of assembled commercial 
computers and also receive free the latest Heathkit Catalog. 
Write Heath Co., Dept. 020-854, Benton Harbor, Ml 49022. 

HEATH/ZENITH 



Your strong partner 



Adjustable tractor-feed 
width with dual sets 
of tractors for smooth, 
bi-directional paper 
movement. Adjustable 
vertical and horizontal 
tabs. 



Character pitch is hard- 
ware or software-select 
able at 10, 12, 13.2 and 
16.5 characters per 
inch, for a maximum of 
222 characters per line 
That gives you great 
flexibility insetting 
up forms. 



Standard RS-232C 
interfacing for compati- 
bility with most systems. 
Also 20mA current loop 
serial interface. 



Uses standard edge- 
punched papers in 
single or multiple forms 
orfanfold. 



Software- or hardware- 
selectable baud rates 
at11O,150,3OO,6OO, 
1200, 4800 and 9600. 




Character set includes 
33 block graphic 
characters for charts 
and graphs. 



Heavy-duty construc- 
tion for reliable opera- 
tion and long life under 
daily use. 



Convenient cartridge 
ribbon for quick, no- 
mess replacement. 



Completely enclosed 
cabinet muffles sound 
for quiet operation. 



Special detectors tell 
you when you're out 
of paper or when paper 
jams. 



"In kit form, F.O.B. Benton Harbor, Mi. Also available completely assembled and 
tested at $1,595. Prices and specifications are subject to change without notice. 
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NO OTHER SCHOOL CAH MATCH 



NTS HOME TRAINING 
DIGITAL SYSTEMS AND 
YOU ASSEMSLE AND 



YOU TO EXPLORE MICROCOMPUTERS, 
MORE. WITH STATE OF THE ART EQUIPMENT 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problem^ 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover ail the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 





UTS Ti*lrnnfl program* 
i , _, *n Cor m rmi and 

■ "* TSf-.'c 



I.TheNTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
licrocomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
k features floppy disk storage, "smart" 

video terminal, two Z80 micro- 
.'\ processors, 16 K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new sol id-state high 
voltage tripler rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL-THAOE TRAINING SINCE 1 3P5 
Resident end Hormg- Study Schools 

TOO SO. FFGUEROA ST.. LOS ANGELES. CA. 30037 

NATIONAL TECHNICAL SCHOOLS*" 

4000 South Figueroa Slreel. •ma_n -, 

Los Angeles, California 90037 p 20s " 012 

Please rush FREE color catalog on course checked below 

Auto Mechanics 




H M ic roCo m p ute rs/ M Ic roP rocessors 
] Communications Electronics 
Digital Electronics 
!Z Industrial Technology 



Air Conditioning 

Home Appliances 

'. Color TV Servicing 



Narns 








Address 








Apt City 








State 




Zip 




i i Check if interested in G.I. information, 
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HOBBY CORNER 



continued from page 36 



is a problem with a window of that 
size — it is larger than most stamps and 
the extra light around the edges will 
often make the watermarks difficult to 
see. There are two ways to overcome 
that problem. 

The easiest solution is to use an "L"- 
shaped piece of thin carboard. When it 
is placed over a corner of the window, 
it wilt block out the extra light. A better 
way is shown in Fig. 4. In that case, an 
"L"-shaped piece of metal is mounted 
below the window in such a manner 
that it can be positioned to block out 
the unwanted light. Moving the knob 
one way or the other tn the slot controls 
the size of the window. 

The watermark detector is an inter- 
esting project to build. You'll find that 
it saves a lot of time and trouble in 
identifying some of those "rare" stamps 
in your collection. 

Incidentally, my detector was built 
quite a few years ago. With the develop- 
ments in electronics since that time. I 
am sure there are better ways to design 
the circuit. My parts, instruments, 
breadboards, and so on, are still in 
dozens of boxes {because of the move) 
and I have not been able to try out the 




FIG. 4 

improvements that have occurred to 
me. 

If you have any ideas for a better de- 
sign, try them out and let me know how 
they work. 

Red faces department 

It is embarrassing (but not unheard 
of) to ask a question here and be told 
that the answer appeared in this maga- 
zine in the past. That happened recent- 
ly and the only saving aspect of the 
situation was that the reader had to go 
pretty far back to come up with the 
reference. Well, it proves at least a 
couple of things: I can't catch them all, 
and Radio-Electronics has covered most 
topics at one time or another. 

In the July 1981 issue, I relayed Tom 



Grove's request for a circuit to check 
his camera's shutter speeds. First, John 
Thome of Burlington, NC sent me a 
copy of an article in the May 1965 issue 
of Radio-Electronics. It describes a very 
simple circuit that is connected to the 
input of a VTVM (I see no reason why 
an FET-VOM or a DMM could not be 
used instead). John reports that the de- 
vice works quite well with bet ween -t he- 
lens shutters, but he cannot comment 
on focal-plane shutters because he has 
not used it with them. 

More inquiries 

Jim Kreter of Augusta, GA is looking 
for sources of information about under- 
water voice-communication systems. 
J.W. Lee of North Bay, Ontario, Canada 
ts looking for a circuit that will read 
temperature differences. He is building 
a home heat-exchange system and needs 
a way to measure the difference in tem- 
perature of the air in two ducts. L.E. 
McHenry of Phoenix, AZ needs help in 
designing a clock that will provide a 
simultaneous readout of the time, day 
of the week, and date. Marcel Robitailte 
of Beauport, Quebec, Canada wants to 
build a device to locate a break in a 
heating element buried in concrete at 
his home. 

If you have any ideas that may help 
those readers, send them to me so we 
can share them. R-E 
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Instruments Corp. 




Oscilloscopes 



2 YEAR WARRANTY 

Probes included on all scopes 



i§ 





20 MHz, TRIGGERED 

■ Single iraee. au lomaltc logger for 

highly stably brtghl display. 

■ 17.5nSec nse time. ■ IQmV.'cm to 
20 Vicm Venica? Sensitivity. 11 steps. 



20 MHz, DUAL TRACE 

» Add. subiracl modes on CH-i & GH-Z 
Jaalilale easy checkoul For simultaneous 
pulses, signal levels, distortion & noise 
canceling. 



30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 
■ Built in variable delay circuitry — 
1>iSec lo 5 Sec. ■ SmV'Dw. Vertical 
Sensitivity. 




35 MHz, 

FIXED DELAY, DUAL TRACE 

■ Dual irace. 35 MHz bandwidth. 

■ 5mV,'cm Vertical Sensitivity. ■ 1Q.Q ns 



COLOR BAR GENERATORS, BRIDGES, TESTERS. 



NTSC Color Bar Pattern 
Generator 




Completely Portable, Battery 
Operated TV Color Analyzer 



Model 
LCG- 
397 



Transistorized LCR Bridge 



cICTft ■"Wl-on p<i»Dn oil canr*5«# 



' BiNir ch*c*.*g i*d jdjutlina pi Ru'fly *10 «nil» C4i|m£ 
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FM Multiplex Stereo 
Generator^ 
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Order with Confidence and get the Fordham Advanta ge! 

Call for ts-m ■ mrr 
our prices TOLL FREE 

(800)645-9518 

\ * 'in NY. Slale call (51 61 752-0050 




855 Conklin St. Farmingdale, N.Y. 11735 



■ Master Charge 

■ BankAmericard 

■ VISA ■ COD 

■ Money Order 

■ Check 
COD's extra 
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The more 

logical way to look 

inside an IC 



LTC Logical Analysis Test Kits: 
everything you need for over 
90% of your digital testing. 

Everything you need is at your finger- 
tips. Circuit-powered. And easy to use, 
Ready to read logic activity al a glance, 
point-by-point or IC by IC. Or to inject digital 
signals for testing 

Let the LEDs of our Probes, Pulsers and 
Logic Monitors light the way to answers for your 
troubleshooting, design and educational needs 
The Logical Analysis Test Kit comes in two 
versions: our $270.00* High-Speed Kit, LT02, 
which captures pulses as narrow as 6 nsec, rep 
rates to 60 MHz; and our $240.00* Standard Kit, 
LTC-1, which goes to 50 nsec, 10 MHz. Both 
include complete manuals, accessories and a 
compact, custom-molded case. Either way. 
you've got a strong case for simplified 
digital testing. 

Smarter tools for 
testing and design. 



Ouf 23-oz. Logical Analysis Test Kits include 

Logic Probe, Digital Pulser, Logic Monitor, complete 
manuals and accessories, plus case. 




GLOBAL 
SPECIALTIES 

CORPORATION 

70 Fulton Terr. New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992 
Europe: Phone Saffron-Walden 0799-21682, TLX 817477 

Canada: Len Finkler Ltd., Downsview, Ontario 

Call toll free for details 1 -800-243-6077 

'Suggested U.S. resale Available at selected local distributors Prices, specifications subject to change without notice. 
© Copyright 1980 Global Specialties Corporation 

CIRCLE 21 ON FREE INFORMATION CARD 



Hitachi V202 and 
V-352 Dual Trace 
Oscilloscopes 

When you get exceptional capa- 
bility per dollar, that's superior 
cost-performance. And that's 
the 35 MHz Hitachi V-352 and 
the 20 MHz Hitachi V-202 dual 
trace oscilloscopes. 

Proof? Just skim these fea- 
tures, then note the price. For 
starters, both scopes have a 2- 
year limited warranty. And 
then there are features like 
square CRT's with internal 
graticules, vertical sensitivity 



of 1 mV/division, and a wide 
dynamic range for vertical am- 
plifier of 8 divisions or more. 
Each scope features front panel 
X-Y operation, 10X sweep mag- 
nification, 3% vertical deflec- 
tion and sweep accuracy, and 
low vertical drift. For ease of 
operation, functionally related 
controls are grouped into 3 
color-coded front panel blocks. 

How do we build in all that 
capability at such low cost? 
Chalk it up to two decades of 
oscilloscope design experience 
and some of the most modern 
production methods around. 

Hitachi V-352 and V-202 are 

CIRCLE 71 ON FREE INFORMATION CARD 



stocked by your authorized 
industrial distributor and ready 
for fast delivery. 

Ask for a demonstration and 
see more performance than you 
expected for less than you 
thought possible. 

Hitachi... 

the measure of quality 



# HITACHI 
Hitachi Denshi America. Ltd. 

175 Cross ways Park West 
Woodbury, NY 11797 
(516)921-7200 



\t>u'll recognize the name- 
appreciate the quality 
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Some VCR's and TV sets have difficulty 
in playing back certain videotapes. This sync corrector will eliminate that problem. 



GENE ROSETH 



THE LAST FEW YEARS HAVE SEEN A REVO- 

lution in home-TV entertainment as 
video cassette recorders (VCR"s) and 
the program material available for them 
have proliferated. 

A problem that has plagued many 
VCR users has been picture instability, 
in the form of vertical roll. It afflicts 
many of the older VCR's and newerTV 
receivers — the ones without external 
vertical or horizontal-hold controls. 
This can also occur when viewing pre- 
recorded videocassettes that have been 
recorded using a system to prevent tape 
duplication. The instability is generally 
caused by a distortion of the vertical- 
sync pulse and, to say the least, is an 
annoyance. 

The device described here will recon- 
stitute distorted vertical-sync pulses 
and eliminate the vertical-roll problem. 
It can be built in two different versions: 
The first is a baseband- video unit that 
performs the sync-correction and out- 
puts a video signal. It can be used only in 
video-to- video applications — it does not 
provide an RF signal. 

The second version incorporates an 
RF modulator and outputs the corrected 
video (and the audio, as well) on VHF 
Channel 3 or 4. Feed the RF signal to 
your TV and glitch-free viewing is 
yours. Furthermore, this version can be 
used with a TV camera or computer to 
turn your TV set into a monitor. 

Construction of the stabilizer is sim- 
ple, and alignment can be done with 




FIG. 1— ONE VIDEO FIELD. Vertical blanking- 
Intervals are visible to right and left of video 
'fuzz." 



only a voltmeter (although an oscillo- 
scope is helpful). 

A little background 

Let's begin with a look at a video sig- 
nal. Figure 1 shows one field of video 
(our system uses 60 fields per second). 
Most of what can be seen (the "fuzz"") is 
picture information and will be different 
for each field. At 60 fields per second, 
the individual fields blend into a con- 
tinuous, smoothly changing display on 
the screen. There is one element of the 
field, though, that does not change — the 
sync pulses. 

At the left and right ends of the scope 
trace there is a short, flat area that con- 
tains no picture information, but just a 
short negative-going pulse. That portion 



of the signal is termed the vertical 
blanking-interval. We'll talk more about 
it momentarily. There are also other 
sync pulses (called horizontal sync 
pulses, and occurring 15,734 times per 
second) in addition to the vertical blank- 
ing-intervals. Since they are of very 
short duration, they do not show up well 
in Fig. I . The purpose of the sync pulses 
is to match the timing of a TV receiver to 
that of a video source (VCR, camera, 
off-the-air signal, etc.). 

The vertical blanking- interval can be 
seen more clearly in Fig. 2. It is at the 
center of the screen, with picture infor- 
mation to its right and left. The hori- 
zontal sync pulses can now be seen as 
well— their tips appear as two rows of 
dots below the picture information and 
the vertical blanking-interval. The nega- 
tive-going pulse within the blanking in- 
terval is the vertical-sync pulse, and it is 
this that can cause picture instability if it 
is not recorded properly. 

Circuit description 

A circuit to correct distorted vertical- 
sync pulses is shown in Fig. 3. It con- 
tains two isolated video buffer/amplifier 
stages, Q! andQ2, and a vertical-sync 
detection and regeneration subsection 
that adds a stable vertical-sync pulse to 
the composite-video signal through 
diode D6. 

In operation, the clamped video (with 
the sync tips at +5 volts) is passed 
through buffer/amplifier Q1-Q2 and is 
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simultaneously applied to pin 5 of [Cf-a 
(one-fourth of a CA339 quad compara- 
tor). Pin 4 of that comparator is biased a 
few tenths of volt above the clamp level: 
that causes a positive-going pulse to ap- 
pear at pin 2 every time a sync pulse 
occurs. 




FIG. 2— EXPANDED VIEW of vertical blanking- 
interval showing vertical-sync pulse. Blips indi- 
cate tips of horizontal-sync pulses. 



Resistor R5, R6. and capacitor C2 
form an integrator circuit that allows the 
horizontal and vertical sync pulses to be 
distinguished from one another. The 
bias at pin 7 of ICl-b sets the level at 
which that will take place and a nega- 
tive-going pulse occurs at pin I of that 
IC only when a vertical-sync pulse is 
present. 

Another section of the quad compara- 
tor. [Cl-c, is configured as a one-shot 
with a time constant of about 180 micro- 
seconds (the same as the vertical-sync 
pulse interval). The pulse generated is 
inverted by ICl-d and its amplitude ad- 
justed by RI4, after which it is mixed 
with the original video signal through 
D6. The result is a signal with a vertical- 
sync pulse of the proper strength and 
duration that "fills in" any gaps in the 
original signal. 

RF modulator 

The modulator shown in Fig. 4 will 
allow you to combine the audio and cor- 
rected video from the VCR and display 
them on your TV set using channel 3 or 
channel 4. 

Most of the work is done by IC3. All 
that has to be added is an RF tank-cir- 
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FIG. 3— DETECTION AND REGENERATION of vertical-sync pulse are performed by IC1. 



PARTS LIST 

AM resistors 5%, %-watt 

R1. R11 — 1 megohm 

R2. R15, R30— 1000 ohms 

R3. R5. RS. R13. R16. R20, R32— 10,000 

ohms 
R4— 12,000 ohms 
R6.R21— 33.000 ohms 
R7. R 14— 25.000 ohms, trimmer 

potentiometer 
R9— 10 megohms 
R10 — 1.5 megohms 
R12.R19— 100.000 ohms 
R17, R27. R28— 220 ohms 
R18.R29, R31— 75 ohms 
R22.R23— 15,000 ohms 
R24— 2200 ohms 

R25 — 1000 ohms, trimmer potentiometer 
R26— 100 ohms 
Capacitors 

C1 — 47 iiF. 16 volts, electrolytic 
C2— .022 uF, Mylar 
C3, C10 — 75 pF, dipped silver mica 
C4, C11 — .001 ^F ceramic disc 
C5— 220 »F. 35 volts, electrolytic 
C6.C15— 1 nF, 25 volts, tantalum 
C7 — 100 pF ceramic disc 
C8— .01 mF. Mylar 
C9 — 22 pF ceramic disc 
C12, C13, C16— 0.1 tiF. Mytar 
C14— 470 uF, 25 volts, electrolytic 
Semiconductors 
IC1 — CA339 quad comparator 
IC2— 741 op amp 
IC3— LM1889 video modulator 
IC4 — 7812 twelve-volt regulator 
Q1— 2N3904 
Q2— 2N2219A 
Q3— MPSA05 
D1-D3.D6.D7— 1N914 
D4. D5— 1N34A 
D8— 1N751A5.1-voltZener 
BR1 — full-wave bridge rectifier. 1 amp. 50 

volts 
T1— 12.6 volts. 300 mA. PC-mount (Radio 

Shack 273-1385 or equivalent) 
LI— 071-.082 mH (J.W. Miller 48A778M PC 

orequivalent) 
L2— 7-12 nH (J.W, Miller 23A105RPC or 

equivalent) 
F1 — v 4 amp. 3AG pigtail fuse 
Miscellaneous: PC board, enclosure, 
hardware, connectors, optional vestigial- 
sideband filter (Plessy SW300). etc. 

The following are available form JENGCO, 
3232 San Mateo NE, Suite 75. Albuquer- 
que, NM 87110: KRF-1— kit including 
etched, drilled, and plated PC board and 
all board-mounted components, $65.00; 
KRF-2— PC-board only, $15.00; KBBV-1— 
same as KRF-1 but without RF modulator 
(for video-to-vldeo applications' only), 
$42.00: KBBV-2— PC board only, $13.00. 
Kits do not include cables, hardware or 
connectors. Please add 5% for postage 
and handling; NM residents add 4% sales 
tax. Please allow six weeks for delivery. 

cuit to determine the RF-carrier fre- 
quency, an audio tank-circuit for the 
FM audio-subcarrier, and a bias circuit. 
The RF tank-circuit is made up of LI 
and CIO; adjusting LI allows the carrier 
to be tuned to either Channel 3 or Chan- 
nel 4. 

The audio tank-circuit uses L2 and C7 
to generate a subcamer4.5 MHz above 
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the video carrier. This circuit is shunted 
by the base-collector capacitance of Q3. 
The audio input is buffered and ampli- 
fied by IC2. and then applied to Q3 
which acts as a varactor diode in parallel 
with C7-L2. (You can use a regular 
varactor diode in place of Q3. but may 
have to change the value of R2I.) 

The audio subcarrier and the correct- 



ed video are applied in the proper ratio 
to pin 12 of IC3. Resistor R25 supplies 
bias for the IC, and affects both the de- 
gree of modulation and the level of the 
RF carrier. 

The output of IC3, from pin 10, is at- 
tenuated by R30 and R3 1 , and then cou- 
pled to the RF-output connector by C 13. 

Capacitor C 13. at the output jack, can 




RG. 4— RF MODULATOR. Capacitor C13at Rfout jack may be replaced by vestigial-sideband filter if 
desired (see text). 




FIG. 5— SIMPLE 1 2-VOLT POWER SUPPLY is constructed on same PC board as rest of circuit. 



be either a capacitor or a vestigial side- 
band SAW (.Surface Acoustic Wave) fil- 
ter. The filter eliminates the lower side- 
band of the TV signal and helps prevent 
adjacent-channel interference. Normal- 
ly it is not needed, but should you ex- 
perience interference problems, you 
may want to include it (see the ■'Con- 
struction"'' section). 

Finally, as designed, the RF output is 
intended to match 75-ohm coaxial cable 
(RG-59). [f you prefer to use 300-ohm 
twin-lead, change the value of R3l to 
300 ohms. 

Power supply 

The power supply (Fig. 5) is of con- 
ventional design and is wholly con- 
tained on the same PC board as the rest 
of the circuit, making construction 
easier, A 78 12 positive 12-volt regulator, 
1C4, supplies power for both the sync- 
corrector and RF modulator sections of 
the circuit. 

Construction 

Because lead length and layout are 
critical, wire-wrapping or point-to-point 
wiring techniques are not recommended 
for this circuit. A foil pattern is provided 
in Fig. 6 and aboard is available from the 
source shown in the Parts List. A parts- 
placement diagram is shown in Fig. 7. 
Note that the section of the board to the 
right of the dashed line is used only for 
the RF modulator and may be omitted if 
a baseband video unit is required: the 
board could be reduced in size by about 
259c. 

When installing the polarized compo- 
nents (diodes, [C's, electrolytic capaci- 
tors, etc.) make sure they are oriented 
properly. That is especially true for the 
power transformer. It's also a good idea 
to put a piece of heat-shrink tubing over 
the pigtail fuse to reduce the possibility 
of getting a shock during the alignment 
procedure. 




FtG. 6 — SINGLE SIDED PC BOARD contains sync corrector, RF modulator, and power supply. 
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117 VAC 



VIDEO 

GND 

VIDEO 
IN 

(TOJ1J 




VIDEO 
STABILIZER 



RF MODULATOR 




FIG. 8— VIDEO INPUT CABLE can be connected 
directly to board if desired. Audio jack is RCA 
phono-type; RF output uses "F" connector. 
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FIG. 7— REGULATOR IC4 mounts on bottom of board with tab away from ft (see text). Area to right of 
dashed line contains RF-modula tor circuit. 



the board and pass the mounting bolt 
through the aligned holes so that the IC 
lies flat on the floor of the enclosure. 
The enclosure will then serve as the reg- 
ulator's heat sink. 

The 75-ohm RG-59 video-input line 
can be connected directly to the board, 
if desired, eliminating the need for Jl. 
For best results keep it short — less than 
P/2 feet. The output line can be of any 
reasonable length. 

Mount the PC board on spacers in a 
metal cabinet; add the appropriate input 
and output connectors, and the power 
cord. 

If you intend to use the vestigial side- 
band filter, proceed as follows: Remove 
R3 1 and R30, and replace R30 with a 
jumper. Remove C 13 and insert the filter 
in its place. The Plessy SW300 fitter has 
about 20 dB of attenuation at midband, 
so the RF-output signal level will re- 
main approximately the same as before 
(2mV). 

The completed board is shown in 
Fig. 8. 

Checkout and alignment 

This procedure assumes that you 
have included the RF modulator on your 
board. If not, disregard the portions that 
do not apply. 

Apply power to the unit and insure 
that the 12-volt supply voltage is present 
at the output of the regulator. Use a 
meter or scope to verify that this voltage 
is present at several spots throughout 
the circuit, such as the IC supply-volt- 
age pins. Also check for 5- volts DC at 
the cathode of Zener diode D8. (If the 
voltages are incorrect, D8 is probably 
installed backwards.) 

Now turn R7 (threshold) fully 
clockwise and RI4 (amplitude) fully 
counterclockwise. Adjust R25 until you 
read about seven volts at pin 2 of IC3. 
When you're satisfied that all the 
voltages are correct, you're ready to 
start the alignment procedure. 




FIG. 9— CORRECTED VERTICAL-SYNC signal. 
Note extra amplitude added to tip ot sync pulse. 



Mount Q2 a little more than '^-inch 
above the PC board to allow its heat sink 
to clear adjacent components. The heat 
sink is not an absolute necessity, but 
serves to add some operating margin to 
the design. 

To heat-sink the voltage regulator, 
IC4, mount it on the bottom of the board 
and then bend it over so its mounting 
hole aligns with one of the trans- 
former's. Place a short spacer— about 
Va inch — between the tab of the IC and 



You'll need a video source to perform 
the alignment. That can be your VCR, a 
video camera, or any other video-gener- 
ating device. If you use a VCR. make 
sure that it is supplying a clean, noise- 
free signal . Connect the video source to 
the video input of the sync corrector. 

If you're using a scope, connect it to 
pin I of IC1 and adjust R7 until the dis- 
play resembles the top trace of Fig. 9. 
The negative-going pulses should be 
about two milliseconds in duration. 

If you are using a meter, connect it to 
pin I of IC 1 — it should read close to zero 
volts. Slowly turn R7 counterclockwise. 
At some point, the voltage should jump 
up to about 10 volts. As soon as that 
happens, stop turning R7 — it's now cor- 
rectly adjusted. 

The amplitude pot, R14, can be ad- 
justed by trial-and-error using a video- 
tape with distorted sync (such as a rental 
movie) as a video source. If you don't 
have a scope, turn R14 about ^>-turn 
clockwise (approximately its correct 
setting), jump ahead to the RF-modu- 
lator alignment, and return to this step 
last. 

You can set RI4 most accurately by 
connecting a scope to the video output 
(emitter of Q2) and observing the verti- 
cal-sync pulse. Most general-purpose 
scopes will not lock onto the composite- 
video signal due to its complex shape. 
These tips may help: Try using the 
scopes line sync position — the fre- 
quency of the vertical blanking-interval 
will either be locked to. or very close to, 
the 60- Hz power line frequency. If the 
scope has a trace expander (i.e. 5x or 
lOx), do the following: Trigger the 
scope's sync with the signal present at 
pin 1 of IC I ; set the sweep rate at about 
2 ms/division; expand the trace, and 
then adjust the trace's horizontal posi- 
tion until a vertical blanking-interval 
comes into view. (That is how the dis- 
play shown in Fig. 2 was obtained.) 

Once you have a good display, adjust 
R14 until the trace looks like the one 
shown in Fig. 9. Notice that it is exactly 
like the "ideal" trace in Fig. 2 except 
for the small addition to the peak of the 
sync pulse. Be sure you have that extra 
amplitude, because it will insure proper 
switching of diodes D6 and D7 when 
portions of the vertical-sync pulse are 
missing. 

You are now ready to align the RF 
modulator. Leave the video signal con- 
nected to the input of the sync corrector 
and connect the RF output to the an- 
tenna terminals of your TV set. Use 
an impedance-matching transformer 
(balun) if necessary. Tune the set to 
Channel 3 or 4 — whichever'snot used in 
your area— and disable the set's AFT 
(Automatic Fine Tuning) if possible. 

Use a non-conductive tuning wand to 

adjust LI until you observe some sort of 

picture on the TV screen. Adjust R25 

continued on page 97 
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About five years ago there was an explosion in the video field... 
Here's a look at the changes it is going to make in our 
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IT WAS MID-WEEK AND GEORGE SAT QUIETLY IN HIS LIVING 

room contemplating his lack of a date for Saturday night. 
'"Well. Saturday's getting closer so I guess I'd belter get 
cracking." With that thought. George ordered in a loud. Firm 
voice. "TV on!" Instantly, asoft female voice responded with 
'"What program do you desire?" as the 1 0-foot screen hanging 
on the wall across the room came to life. 

George thought for a second and then answered the all-too- 
human voice with, "Videotex message center." Again, the 
soft voice responded, bui this time with the instruction: 
"Please use your manual input-device for communication." 
Simultaneous! v. the [Q-foot screen flushed ihe words 
"VIDEOTEX MESSAGE CENTER." 
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Directlv below those words flashed the question: "NATION- 
AL. STATEWIDE. mPAI. *>" 

The input device, shaped like a hemisphere, was sitting on 
the cocktail table. George picked it up and placed each finger 
of his right hand into an indentation in its surface. Manipulat- 
ing his fingers. George responded to the question by coding 
the word "LOCAL." The next question then flashed on the 
giant screen: "TODAY'S DATE?" 

George's expression showed his annoyance. "When will 
they ever make computers smart." he thought. He entered the 
date. "SEPT 15. 2004." In response, the screen flashed the 
words: "PI .EASE ENTER MESSAGE." 

George carefully composed a tactful message to his latest 
ladyfriend and entered it. When he had finished, he signed off 
with his personal ID number and sat backawailinga response. 

As he sat. he thought about his date and the things they 
might do. He figured that a quiet dinner would be a nice start. 
But what about after dinner'.' He drew a blank. Things had 
been a lot simpler 20 years ago. Back then, you could go to a 
movie theater ora bowling alley. There had even been minia- 
ture golf courses, museums, and art galleries. But not any 
longer. 

The last movie theater had closed its doors about 12 years 
ago. The demise of the public motion-picture houses had 
started with cable television. Soon after that, videotape re- 
corders and videodisc systems gave home viewers access to 
an enormous variety of entertainment. Projection television 
was around, but it was too expensive to have any great effect 
an the theaters. 

A much more serious blow came when the direct-to-home 
satellite TV service began. The smaller theaters began logo 
out of business, but the larger ones managed to hang on... for 
a while. Then came stereo audio for TV. and videotex. Soon 
after, the FCC approved the 1125-line, 30-MHz bandwidth 
television system for use on direct-broadcast satellites. With 
that system, a television picture looked as good as one 
projected on a motion-picture screen. 

Large-screen, flat-panel TV proved to be the final blow. 
The first flat-panel units were small: the screen sizes were just 
a couple of inches across. But a couple of years later, giant- 
size flat-screen television became available. The first sets 
were expensive, but it didn't take long for prices to fall. Soon, 
just about everyone had a huge flat-screen TV in his living 
room, 

George looked at the screen hanging on his wall and recalled 
the time he'd brought it home. He had been amazed at how 
easy it had been to set up. After hammering a hook into the 
wall, the screen was simply hung like a picture. All of the 
electronics were contained on two IC's so there wasn't even a 



bulge to reveal where the circuitry was located. 

Two years after the introduction of large-screen flat-pan' 
TV. the last movie theater shut its doors. Around the sarin 
time, videodiscs containing the works of the world's greatest 
painters and sculptors began to appear. Barely five years late: 
the last art gallery was gone. 

George thought about the other forms of entertainment that 
no longer existed. Ten years ago, after 3-D television had 
proven so successful, videodiscs containing three-dimension 
al images of museum displays were introduced. The las 
museum shut its doors to the public four years later. 

Technology also had a profound effect on other forms of 
entertainment such as sports. The realism of super-resolution 
graphics coupled with 3-D television made you feel as though 
you were right out on a playing field. The last miniature golf 
courses, bowling alleys, and tennis courts disappeared about 
seven years ago. It was little wonder that George could think 
of nowhere to go on his date. 



Video today 

The preceding scenario is just that — a scenario. It is not an 
attempt to describe what the future might bring. It is. how- 
ever, based mostly on products and technologies that do exist 
today. 

Today, the video industry is in the midst of an electronic 
revolution. Hardly a day passes where a new product or new 
technology isn't introduced. The research and development 
labs of many electronics corporations are working continu- 
ously in an attempt to keep up with the consumer demand for 
new products. If it weren't for you, the consumer, the video 
revolution would not exist. 

Economics, according to many experts, is the driving force 
behind that revolution. Inflation is cutting deeply into every- 
one's budget. As a result, we are taking fewer vacations and 
are staying at home more. But we still need to be entertained, 
and for many, video electronics is the answer. 

What does a home video entertainment-center consist of? 
What products are currently available in the marketplace? 
What could technology offer if money were no object? Should 
1 buy now or will today's products be outdated in a year or 
two? This special video-entertainment section will answer 
those and other questions. But before we describe the indi- 
vidual products that make up a video entertainment-center, 
we must firs! discuss its central element the TV receiver, or 
video-display unit. 

Television 

Since our entertaiment center is by definition a video cen- 
ter, the central element must be a display device. The most 
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1 — Component-TV stereo speake 

2 — Component-TV monitor 

3 — Component-TV receiver 

A — Video switcher 

5 — Videodisc player 

6— RF converter 

7 — Stereo simulator 

8 — Commercial killer 

9 — Video stabilizer 
10 — Image enhancer 
11— Satellite-TV receiver 
12— VCR 

13 — Projection-TV screen 
14 — Projection-TV projector 
15 — Video-Game conlroller 




SONY'S PP.OFEEL SYSTEM is one that can be adapted to just about any 
present or future video need. 



commonly available video-display device is, of course, a tele- 
vision set. It provides two important functions in a video 
entertainment-center. As a receiver, it supplies the standard 
video-programming available from broadcasters. When con- 
nected to a pay-TV cable service or a satellite-TV earth sta- 
tion, the amount of programming available to a viewer in- 
creases tremendously., .to say the least. The second function 
of a TV set is to display the outputs of VCR's, videodisc 
players, and video games. 

Unfortunately, a television set is not the ideal display de- 
vice for a video entertainment-center, !n most cases, to input 
a video signal to a TV set, you must first modulate an RF 
carrier with that signal and feed it to the set's antenna termi- 
nals. The "receiver" circuitry in the TV then demodulates the 
RF signaJ, extracting the video, which is then displayed on the 
screen. That video-RF-video conversion results in a degrada- 
tion of resolution and an increase in the "noise" seen in the 
picture. 

As a broadcast receiver, today's TV set has about reached 
its performance limit. The performance of today's top-of-the- 
line TV set is limited primarily by the NTSC broadcast- 
standard rather than by technology. If you look at the im- 
provements made in TV sets over the last several years, you'll 
discover that primarily they involve convenience features 
rather than performance. Aside from a total abandonment of 
the present NTSC standards (highly unlikely, if not impossi- 
ble), the future will not offer TV sets with greatly improved 
performance. What you see today is pretty much the same as 
what you'll see tomorrow. 

What will the future bring? TV receivers with more fea- 
tures, as well as receivers that will integrate easily into video 
entertainment-centers and take full advantage of all the video 
signals available. For example, there are TV sets currently 



available that have video-input jacks and therefore avoid the 
awkward video-RF-video conversion that would otherwise be 
necessary. 

Unfortunately, the features offered by today's top-of-the- 
line TV set are really Inadequate when you consider that the 
set will be the heart of a video entertainmenl-ccnter. On the 
horizon lie videotex, two-channel audio, and direct-to -home 
satei lite-TV service (called DBS): all are current proposals 
before the FCC. What will happen when each of those propos- 
als is adopted? (Eventually, they all will be.) Each of those 
services will require its own decoder and/or converter box. As 
a consumer, wilt you place a box on top of a box on top of 
another box? (And that's in addition to the decoders and 
converters necessary for receiving cable or pay -TV!) 

Matsushita has developed a circuit that will automatically 
cancel ghosts in a TV picture. They have also developed a 
system for broadcasting three-dimensional TV pictures; both 
are being offered to manufacturers through licensing agree- 
ments. When those are available in the stores, will you be 
forced to trade in your TV set? 

If we consider a TV set as part of an overall video enter- 
tainment-center, then we must take into account all the de- 
vices and signals that it will be handling. 

Let's take video games for example: The resolution and 
complexity of video games has increased dramatically over 
the past couple of years. In fact, the resolution of some of 
today's video games is limited not by the game-manufactur- 
er's technology but by the resolution of the video circuitry in 
today's color-TV sets. And the resolution (video bandwidth) 
of today's color TV sets is limited primarily by the NTSC 
standards. The video-input jack gets around the video-RF- 
video conversion problems, but there's no getting around the 
problem of resolution. That same situation exists when you 
use a TV set as a display device for a home computer. 

Component television 

Since a television receiver serves as both a receiver and a 
display device in a video entertainment-center, why not sepa- 
rate the two functions? The receiver circuits could be pack- 
aged separately and a wide-bandwidth, high-resolution video 
monitor could be used as the display device. That would let us 
feed the video signals from other devices within our entertain- 
ment center directly to the video monitor, and avoid the 
degradation in quality that would take place if the receiver 
circuits were used. Systems using that approach, which is 
called component television, are sold in this country by Sony 
(9 West 57th Street. New York. NY 10019) and Teknika (1633 
Broadway, New York. NY 10019). 

Ideally, a component television-system would contain a 
color video-monitor with a video bandwidth of around 12 to 15 
MHz. That contrasts with today's top-of-lhe-line color receiv- 
ers thai offer a video bandwidth of around 4.5 MHz (at best). 
Since the receiver circuitry is separate, we could feed video 
signals directly to the video monitor for display. Those signals 
could come from a videodisc player, videocassette recorder. 
satellite-TV receiver, videotex decoder, one or more video 
games, a home computer, or other devices that eventually will 
be developed. The high resolution of the video monitor in- 
sures high-quality reproduction from all currently available 
devices, and from devices that will become available in the 
future. 

Packaging the receiver circuitry separately offers some ad- 
ditional advantages. At any time, the receiver portion can be 
upgraded or replaced without incurring anywhere near the 
expense of replacing a complete television set. If the "compo- 
nent" philosophy is carried even further, the receiver itself 
can be packaged into separate modules: i.e.. the tuner. IF 
strip, video detector and amplifier, audio detector and 
amplifier, etc. That additional flexibility would permit, for 
instance, the tuner to be upgraded without replacing the entire 
receiver. Also, with that approach — or perhaps by designing a 
receiver that can accept modules— the receiver could be eas- 
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TEKNIKA'S ATV-1 9 is a component video-system that foreshadows things 
to come. 



ily modified to handle videotex, two-channel audio, etc. 
they became available. 



as 



What's available 

Unfortunately, all of the flexibility and performance that 
could be provided by a component television system are not 
offered by either the Sony or Teknika systems. They are. 
however, a step in the right direction. Let's take a look at each 
of t hem. 

Sony's component television system is called Profee I and it 
should be available by the time you read this. Two color 
video-monitors are available, the KX-250! 25 -inch monitor 
and the KX-I90I 19-ineh monitor. Although Sony does not 
publish any bandwidth specifications for their monitors, they 
do publish a resolution specification. The resolution is quoted 
as better than 340 horizontal lines for the KX-1901 and better 
than 350 horizontal lines for the KX-250!. That specification 
relates to the ability of the monitor to display a video test 
pattern. Sony also states that its monitors, using a special 
Trinitron CRT. are capable of displaying text with 80 eharac- 
ters-per-line. That again contrasts with a conventional TV. 
which can display only about 40 characters-per-line clearly 
enough to be read. 

Based on that information, we could assume that the Sony 
monitors have a video bandwidth twice that of a conventional 
TV or around 8 MHz. Is 8 MHz wide enough? Yes and no; the 
Sony monitors will display just about any video signal you can 
feed to them today, with the exception of very-high-density 
computer graphics. Depending on what the future may bring, 
the 8-MHz bandwidth may suffice. However, since the com- 
ponent television approach should cushion a consumer 
against future video breakthroughs, a 12 or 15-MHz monitor 
would provide a more comfortable margin. 

The Project monitors will accept both a composite video 
signal as well as digital RGB (/?ed-Green-Z?lue) signal. A com- 
posite video signal consists of the video information, the sync 
and blanking pulses, and color information. No RF carrier is 
used. That signal is governed by the NTSC standards and all 
the inherent limitations still apply. The ideal way, though, to 
display a video signal is by feeding the monitor with separate 
red. green and blue signals. Those signals are amplified by 
the monitor and are used to drive the red, green, and blue 
electron guns directly. 

Unfortunately, only professional video equipment provides 



RGB outputs. Consumer equipment, with the exception of a 
few super-high-resolution computer graphic-display boards, 
provides an NTSC composite-video signal. That includes 
such equipment as videogames, videodisc systems, videocas- 
sette recorders, and video cameras. We can hope that man- 
ufacturers will start providing RGB outputs on their video 
products in the near future. The Profee! video monitors will 
accept RGB signals that are digital. In other words, they will 
accept the output from a computer graphics-board or a video 
game (when video games with RGB outputs become avail- 
able), but not the analog signals from a video camera, 
videodisc player, or videocassette recorder. 

The receiver package is called the VTX-100QR Profee! Ac- 
cess Tuner. It is a table-top unit that measures 4% x 1 x 5% 
inches. The tuner is frequency synthesized and can tune the 
VHF and UHF channels, as well as the midband and super- 
band cable-TV channels. In addition to multiple video and 
audio inputs and outputs, the' receiver offers features such as a 
back-panel slide switch that selects between intercarrier and 
split -carrier sound demodulation. 

Channel selection is accomplished either randomly, using 
a 10-button keypad, orr sequentially. Separate bass and 
treble controls, as well as a loudness switch, stereo-balance 
control, and headphone-level control are included. Front- 
panel switches select either the TV tuner or up to three video 
sources. Another switch selects either the antenna or an 
auxiliary RF-source of the tuner. 

The rear panel contains three auxiliary 75-ohm composite 
video and stereo-audio inputs. A set of 300-ohm UHF antenna 
terminals plus a 75-ohm VHF antenna jack is provided. In 
addition, a separate auxiliary 75-ohm VHF input, and an 
output labelled "to converter" are provided. In a standard 
cable-TV hookup, the cable would be connected to the 75- 
ohm antenna jack. The TV tuner is capable of tuning the cable 
stations directly using the front-panel channel selection but- 
tons or the optional remote control. If a cable-TV program is 
encoded (scrambled), the decoder can be connected to the 
AUXand TO CONVERTER jacks. Then, by selecting the auxiliary 
antenna using the front panel or remote control, the cable 
(attached to the antenna input-jack) would be internally con- 
nected to the TO converter jack. The output of the converter 
would be connected to the auxiliary antenna-input. The ad- 
vantage would be that by leaving the cable decoder set to the 
encoded channel, you could watch the encoded channel just 
by selecting the auxiliary antenna and tuning the receiver to 
the output of the decoder, all via the remote control. 

The rear panel of the Prof eel VTX-I00R receiver also pro- 
vides output jacks for two monitors. One of them could feed a 
video monitor and the other a projection TV set. Each set of 
output jacks consists of a composite-video output jack and 
Stereo-audio output jacks. In addition, the rear panel provides 
a multiplex TV -sound output-jack to drive a stereo decoder 
when stereo TV -sound is approved for broadcast. The audio- 
output jacks from the receiver are connected to a 5-watts-per- 
channel stereo amplifier housed within the video monitor. 

Overall, the Profeet component television system comes 
close to the ideal. It is flexible and offers better performance 
thau can be obtained with a conventional TV. The only short- 
comings are the somewhat limited bandwidth of the video 
monitor, and the fact that the receiver could have been even 
more flexible if it were a modular design. 

While the Sony Prof eel system comes close to being the 
ideal heart for a video entertainment-center, Teknika's ATV 
system falls short, basically because Teknika chose to pro- 
duce a combination audio/video system rather than a high- 
quality video system. Teknika's ATV-MI9 video monitor has 
a video bandwidth of only 3.0 MHz. The ,47V-/? receiver 
combines a 105-channel TV tuner. FM stereo tuner, and a 
! 0-watt-per-chatme! stereo amplifier. While such a system 
will fill the needs of many customers, it is one that your video 
entertainment-system may outgrow. And, as we've seen, 
home video's potential for growth is enormous. R-E 
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The past five years have seen home video cassette-recorders evolve at an incredible 
rate. Let's bring you up to date on where we stand today, and on what we 

may see in the future, 

LEN FELDMAN 

CONTRIBUTING EDITOR 



THE MODERN VIDEO CASSETTE-RECORDER (VCR), VINTAGE I9KI-JC. 
is a far cry from the first Betamox machines introduced into 
this country by Sony in early 1976. or even from the first 
VHS-format recorders introduced a year or so later by JVC 
Company and by its sister company. Panasonic (the trade 
name used by Matsushita Electric Company of Japan), 

To begin with, today's prospective purchaser has at least 
two tape formats from which to choose, and it is possible that 
within the near future there will be several more formats 
available. First -gene rat ion VCR's featured mechanically- 
actuated tape-transport mechanisms, not unlike the "piano 
key" systems found on audio cassette-recorders. Almost ail 
of today's VCR's, however, are operated by feather-touch 
electrical switches that control transport operation electroni- 
cally and protect both the tape and the machine from human 
error. And. while first-generation machines could be pro- 
grammed for only a single recording session in a single 24- 
hour period, modern programmable VCR's can be pro- 
grammed for days and weeks ahead, and are able to switch 
channels between programs, working from instructions 
stored in their microprocessor memories. All of that is in 
addition to a greatly extended recording-time capability, 
which has gone from one hour (on the early Beta -I format 
VCR's) to five or six hours on a single cassette. 

4n overview of the formats 

Sony's Beta system was first introduced in late 197?, It 
uses a plastic, two-hub cassette that measures 6. 1 x 3.8 x 1 
inches. The earliest Beta cassettes contained about 500 feet 
of Vi-inch video tape, which, at a running speed of V/> inches- 
per-second (a speed referred to as X-l or Beta h provided 
only one hour of recording time. Beta-format machines sold 
today use the slower tape speeds of Beta I! (0.79 inches-per- 
second) and Beta III (0.53 inches-per-second). for longer 
play/record times. Using an L-830 Beta cassette, it is now 
possible to extend recording time to a full five hours. 

About a year after Sony introduced the Betamox system. 
Japan Victor Company (known as JVC in this country) intro- 
duced its VMS (Video Home System) VCR's, While theirs is 
similar to Sony's format in many respects, there are several 
differences between the two systems that make them incom- 
patible, (Beta tapes cannot be played on VHS machines and 
vice versa. ) To begin with, the cassette used in VHS recorders 
is somewhat larger than that used in Beta machines — 7.4 x 
4.1 x 1 inches 
VHS cassettes are identified in terms of their playing time. 



Using the original VHS speed of 1.31 inches-per-second, a 
T-120 cassette contains enough tape for about two hours < 120 
minutes) of recording or playback. But the designers of VHS 
were not about to be outdone by Sony's longer-playing Beta 
speeds, so in mid-1979, makers of VHS machines (who by 
then outnumbered those making Beta machines under Sony 
license) slowed down their tape speeds to create four-hour 
(LP) and six-hour (ELP) tape speeds, which is where matters 
stand today. Table 1 shows speeds and recording time for the 
various Beta and VHS formats now available. 

How they work 

Considering how difficult it is to maintain "flat" frequency 
response in an audio tape recorder from 20 Hz to ""only" 20.000 
Hz, it seems almost miraculous that VCR's can handle the 
incredibly wide bandwidths associated with a video signal. 
The trick, of course, is that the actual head-to-tape speed is 
really hundreds of times greater than the slow linear speed of 
the videotape. 

Record and playback tape heads, in both VHS and Beta 
format machines, are mounted on a spinning drum or head 
that rotates at exactly 1800 rpm. That works out to 30 re vol u- 
tions-per-second. or the exact number of video frames-per- 
second used in the NTSC TV-system broadcast in this coun- 
try (and in Japan). Since there are two heads mounted 180° 
apart on the spinning drum of either type of machine, two 
fields are scanned for each revolution of the drum. The 

TABLE 1 



Format 



Tape speed 
(ips) 



Maximum record/ 
play time (hours) 



Beta I 

Beta 

Beta 



1.57 
0.79 
0.53 



1.7 
3.3 
5 



VHS SP 
VHS LP 

VHS ELP orSLP 



1.31 
0.66 
0,44 



original track format for professional helical-scanning VCR's 
was standardized by the E1AJ (Electronic /ndustries Asso- 
ciation of Japan) some time ago. and is shown in Fig. I . Note 
that there is a space, or guard band, between adjacent tracks. 
The ability of both the VHS and Beta machines to do away 
with those guard bands, as shown in Fig. 2, is one of the 
reasons why such an incredible density of signal information 



can be accommodated by the new machines. 

Another aspect of home video recorders that has not been 
sufficiently emphasized is the fact that video signals are 
recorded as frequency- modulated signals (audio-only 
recorders use amplitude modulation). FM is used For a num- 
ber of reasons. For one thing. FM systems can ignore ampli- 
tude variations in playback signals. Secondly, because FM 
signals are sensitive to changes in frequency and not ampli- 
tude, the tape can be driven into saturation safely during sig- 
nal peaks. In addition, because amplitude distortion can be 
ignored in an FM svstem, there is no need for the high-fre- 
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FIG. 1— HELICAL SCANNING uses rapidly rotating recording heads to 
achieve high packing-density of video information at slow linear tape- 
speeds Note guard bands between video tracks as called tor by original 
EIAJ standard. 



A TAPE WIDTH 

B VIDEO TRACK PITCH 

C VIDEO WIDTH 

D CONTROL TRACK WIDTH 

E AUDIO TRACKWIDTH 



1/2 in. |12.65mm) 
58.5 mm 
10.62 mm 
0.6 mm 

1 .05 mm 



TAPE MOVEMENT 




FIG. 2— BETA AND VHS FORMATS do away wtth guard bands by recording 
adjacent tracks at different azimuths. That helps to eliminate crosstalk. 
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FIG. 4— VHS MECHANISM BEFORE threading (a) and after {□). Tape path 
resembles letter "M." 

qucncy bias signals that are normally added in audio record- 
ing. Finally, the DC component of the TV signal— a value 
that changes slowly with overall scene brightness — is never 
lost in an FM system; it can get lost in an AM system. 

In addition to certain minor differences in the makeup of 
the video signal to be recorded (Beta uses a 688-kHz hetero- 
dyned color-subcarrier. while VHS uses a color-subcarrier 
frequency of 629 kHz), a different approach is taken in ihc 
designs of the Betamax and VHS tape- threading mechanisms. 
In the Beta system, a loop of tape is drawn around the 
scanning drum and the entrance and exit guides are in fixed 
locations. Figures 3-a through 3-d show the step-by-step 
threading arrangement used in the Beta system. 

The VHS system uses moveable entrance and exit guides 
in a much simpler and faster threading operation. The move- 
able guides are locked in place against fixed anchors after 
they reach their final position, as illustrated in Figs. 4-a and 
4-b. Since, in the VHS system, the threaded tape resembles 
the letter "M" (see Fig. 4-b). this system is sometimes 
referred to as L 'M-loading" or "M-threading." whereas the 
Beta system is sometimes referred to as "omega-wrap." due 
to the threaded tape's resemblance to the Greek letter 
"omega" (Jl). as can be seen in Fig. 3-d 

Another distinction lies in the fact that in the Beta system, 
tape threading starts as soon as the cassette is dropped into 
position, so that tape is ready for playing or recording when 
appropriate transport buttons are depressed. In the case of 
VHS, threading only begins when the play or record buttons 
are depressed, which accounts for the somewhat longer 
delay between the time you press those buttons and the time 
recording or playback actually begins. 

The Technicolor A/V system 

Just about one year ago. Technicolor Audio-Visual startled 
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the video world with the introduction of another VCR for- 
mat — -the smallest and lightest yet available. This new minia- 
turized VCR, shown in Fig. 5, uses a new-type cassette con- 
taining quarter-inch tape. Figure 6 shows just how small the 
new cassette package is; almost as small as an ordinary com- 
pact audio-cassette. The new Technicolor VCR is the resuli 
of a joint effort between Technicolor Audio- Visual and Funai 
Electric Trading Company Ltd. of Japan. Funai, a manufac- 
turer of electronic equipment for major American companies, 
initiated the development of what has come to be known as 
the Micro Helical System, and Technicolor engineers joined 
forces with Funai more than two years ago to launch the 
project commercially. 

Much like Beta and VHS systems, the Technicolor system 
uses two rotary heads and helical scanning, as well as fre- 
quency modulation for applying the signal to the tape. Linear 
tape speed is 1 .26 inches-per-second and tape width is W inch. 
The cassette package measures only 4 l A x 2% inches and 
weighs only 1.78 ounces, compared with the approximate 
half-pound weight of the two standard-sized Beta and VHS 
cassettes. The battery operated VCR weighs only 7 pounds 
(including the battery) and uses only 8 watts when recording. 
Technicolor is adding products to the line, among them a 
camera, a matching tuner and, most recently, a product 
called the Video Showcase — an all-in-one VHF/UHV portable 
color-TV set that includes a videocassette recorder and a 
tuner for recording TV programs. The entire unit weighs 21 
pounds and measures ijx 13 x 8^i inches. Il operates on 
AC current, car/boat battery, or from its own rechargeable 
battery. 

Maximum recording time for the Technicolor system was 
initially 30 minutes, but the company has now developed a 
cassette containing one hour's worth of tape. Because of its 
time limitations, it is felt by many that the Technicolor 
system will lend itself best to videotaping using a camera 
rather than for recording TV programs "off-the-air". Busi- 
ness applications (visual memos, easily mailed from one lo- 
cation to another) are also envisioned. 

Much to everyone's surprise, at last summer's Consumer 
Electronics Show in Chicago, the well known Canon Com- 
pany, best known for its photographic products, introduced 
its own version of the Micro Helical VCR system. It appeared 
identical to the Technicolor system and compatible with it. 

Another entry 

Equally surprising was an announcement from Grundig, 
the well known West German electronics firm, that it was 
going to promote a new version of the Video 2000 system, 
developed jointly with Philips of the Netherlands. That 
video -recorder system is widely used throughout Europe; 
but because it has been confined to PAL and SECAM stan- 
dards, it has never made any inroads in the U.S. The heart of 
the new VCR system is a flat cassette, measuring 7.2 x 4.3 x 
1.0 inches and designed as a flip-over unit which, like audio 
cassettes, can be played on both sides. Despite a reduction in 
tape length, playing time is double that of Beta II or VHS LP, 
or twice four hours. As shown in Fig. 7, video-track width is 
set at 0.018 mm and only half the width of W-inch tape is used 
for recording. The arrangement permits the use of a higher 
linear tape speed for improved sound quality. With the Video 
2000 system, tape usage is only 87.9 meters-per-hour, which 
is about 52% less than for the two standard video systems. 
The 0.65 -mm wide audio track has been designed to accom- 
modate either mono or stereo (two-channel) sound, 

To insure best picture quality and interchangeability of 
tapes from one Video 2000 machine to the next, the usual 
tape servo-control has been replaced by a new type of track- 
ing system which Grundig calls Dynamic Track Following 
or DTF. In that system, if any track deviations occur, the 
positions of the two video heads on the head wheel are ad- 
justed by piezoelectric strips so that the full width of the 
video track is covered and the full level of the scanned signal 




FIG. 5— NEW LIGHTWEIGHT PORTABLE VCR from Technicolor. 





FIG. 6— VIDEOCASSETTE FOR Technicolor systems uses Vi-inch tape 
and Is barely larger than standard Philips audio cassette. 

is retained. In addition, a control signal is derived which ef- 
fectively regulates the tape transport and makes a manual 
track-control unnecessary. 

The dynamic track-following system permits perfect play- 
back of freeze -frame, slow-motion and speeded up "search" 
video. The principle of the DTF system is shown in Fig. 8. 

The first unit employing that new format to be introduced 
in this country by Grundig is known as the Video 2*x4 Super, 
and is shown in Fig. 9. The display seen at the left of the 
unit's front panel gives program timing-information and also 
displays error messages (the message "CASS" seen in Fig. 
9 indicates that the cassette has not been fully or properly 
inserted). 

Video frequency-response claimed for the unit is 3 MHz at 
— 6dB; audio response is from 40 Hz to 10 kHz. Forward and 
backward picture search are possible at 7x and 5x normal 
speed, respectively. An automatic program-finding feature 
locates the start of any new program, while a dynamic noise- 
suppression system in the audio circuitry is said to improve 
the audio signal-to-noise ratio by 8 dB, to an excellent 52 dB. 

Despite all its superb features and advantages, it is difficult 
to imagine that still another VCR format can capture a sig- 
nificant market share, when Beta and VHS have already 
been so well accepted in this country and when there is so 
much software . in the form of pre-recorded videocassettes 
available only in those two formats. 

As for overall dominance in the U.S. market, VHS is the 
clear leader at the moment, with about 70% of all new VCR's 
being sold using that format. Beta accounts for just about all 
of the remaining 30%, because the Technicolor portable for- 
mat is still too new to have captured a measurable percentage 
of sales. 
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TAPE MOVEMENT 
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FIG. 7— THIRD VCR FORMAT. Video 2000, from Grundlg, uses ft-inch 
tape, but only hall the width of the tape is used at a time. Cassette is 
flipped over (like its audio counterpart) to make use of other half. 
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FIG. 8— DYNAMIC TRACK FOLLOWING, or DTF, automatically aligns 
positions of video heads for best tracking. 




FIG. 9— U.S. VERSION of Wdeo 2000 system. Grundig's Vktoo 2x4. 
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RG. 10— AKAI'S VPS-7350 system features stereo-sound capability. 

Who makes which? 

Of the two major VCR formats (VHS and Beta), VHS is 
supported by many more manufacturers than Beta. Included 
in the VHS group are JVC (the originator of the system). 



1 — 0.2Smm(0.01 in,] 
T— AUDIO (STEREO) 



Akai. General Electric. Hitachi, N.A.P. Consumer Electron- 
ics (Magnavox/Philco/Sylvania). Mitsubishi. Panasonic, 
Quasar. RCA, and Sharp. Manufacturers making or supplying 
Beta-format machines include Sony (the developer of that 
format) Sanyo, Sears, Toshiba, and Zenith. 

Update on portable VCR's 

About the only thing "portable" about the first portable 
VCR's was that they could operate from battery power and 
did not have to be tied to an AC outlet. Furthermore, their 
programming capabilities were highly limited, and they gen- 
erally had only a single tape-speed. Now all that has changed 
as the new generation of portables becomes as fully sophisti- 
cated as the latest home units. 

For example, consider Akai's VPS-7350 system, shown in 
Fig. 10. This modular system features a lightweight VCR unit 
(VP-7350) for both portable and home use, and a tuner/timer 
(VU-73S0) capable of recording six events over seven days 
from any TV channel. The system has both two-hour and 
six-hour capabilities. Its two audio channels allow the user to 
add stereo sound to video recordings, or to record directly in 
stereo if a TV program is being simulcast over an FM-stereo 
radio station. And. of course, when stereo sound is finally 
broadcast over TV in the future, the unit will be ready for it. 
Complete remote control allows all special features (including 
double-speed playback, and variable- speed playback ranging 
from still-frame to four-times-normal speed) to be controlled 
from across the room. The combination also features "pro- 
gram-location search" — a fast-forward mechanism that 
searches and then stops at any point where there is no video 
(presumably on the assumption that video will follow). 

The companion VU-7350 tuner/timer transforms the 
portable VP-7350 recorder into a full-function home VCR 
that can be programmed to record off-the-air. A fail-safe 
power-guard system prevents the loss of programmed in- 
structions in the event of a power interruption. 

Beta-format portable VCR's have not lagged behind either, 
as witnessed by Sanyo's new lightweight (S84 pounds ) model 
VRP-4800. Features include full-function remote operation 
from the optional VSC-450 color video camera; Sanyo's 
Betascan high-speed search system that locates programs at 
nine times normal playback speed; a freeze-frame function, 
with frame-by-frame advance; feather-touch controls, and 
two-speed operation (Beta II and Beta III) for up to five 
hours of recording capability. 

A compact tuner/timer with all-electronic varactor tuning 
and seven-day programmability, model VTT-481 is available 




FIG. 1 1— JVC's MR -2200U has an ed it-start control to eliminate noise or 
gaps between scenes. 





FIG. 12 — SONY'S SL-5800 uses a double-azimuth head to provide noise- 
free slow and freeze motion. 




FIG. 13— FOUR HEADS ARE USED in JVC's HR-7300-U. One set Is used in 
two-hour mode, the other in six-hour mode. 



as an option to match the portable VCR. The VCR has a 
suggested retail price of just under $1200.00, while the 
matching tuner/timer will sell for around $350.00. The prices 
are typical of those being assigned to the new VCR and 
tuner/timer units. 

JVC's earliest portable VCR was a rather heavy unit that 
had no special capabilities and only the standard play (SP) 
two-hour tape speed. The company's latest portable, the 
HR-220O, weighs a mere 1 1.4 pounds (including battery pack) 
and consumes only 9.6 watts when operating. Further power 
saving is possible using a record/standby switch that 
switches power off while still allowing a smooth transition 
between separately recorded scenes. As is obvious from Fig. 



II, the supplied remote-control unit includes the capability 
for slow-motion playback (variable from V* to 1/30 normal 
speed), freeze-frame, and frame-by-frame advance. A fea- 
ture called ESC (Edit Start Control) automatically aligns the 
start of the segment being recorded with the end of the pre- 
viously recorded one to eliminate noise or gaps between 
scenes. There is also a shuttle-search feature that allows you 
to run the tape tn either direction at about 10- times-normal 
speed while watching the picture on a TV set to locate a de- 
sired program segment. All that, and portability too! 

Progress in home VCR's, too 

The video consumer benefits from the fact that there are 
two major systems competing with each other for a share of 
the market. For, as the Beta people come up with something 
new, the VHS-supporting companies feel compelled to come 
up with the same feature, or even an advanced variation of it, 
for their own machines. 

Sony's latest home-model Betamax unit, the SL-5800. 
shown in Fig. 12, is a good example of that trend. An out- 
standing feature of this model is Variable BetaScan — a new 
type of Betascan that permits backward and forward picture- 
search at any rate from 5 to 20 times normal speed with a 
single control -knob on the accompanying remote-control 
unit. Programmabiltty covers four events over a 14-day period. 
The SL-5800 is also equipped with a newly developed double- 
azimuth video head (see the May 1981 issue of Radio- Elec- 
tronics, page 56) that provides improved freeze-frame, frame- 
by-frame picture advance and variable-speed slow motion 
(from "stop" to Vs normal speed). With the new heads, the 
TV screen can show a stationary picture with virtually no 
noise bars. It's almost as if Sony were anticipating the 
Grundig/Philips introduction discussed above. 

JVC's latest home VCR, the model HR-7300U (Fig. 13), 
records in two-hour and six-hour modes but can play back 
tapes made in 2, 4, or 6-hour modes. One of the ten functions 
available from the remote-control unit is seven-times-normal- 
speed shuttle search for locating specific portions of a tape. 
Shuttle search increases to 21 -times-normal playback speed in 
the six-hour extended-play (EP) mode. The VCR can be pro- 
grammed for eight events over a two week period. Another 
innovation included in this machine, though not apparent 
from the outside, is a four-head system. One set of heads is 
used for the two-hour mode, while a separate set of heads, 
optimized for a slower tape speed, is used in the six-hour 
record/play mode. 

Not to be outdone, Toshiba, which manufactures Beta- 
format units, has incorporated four heads into its newest 
home-VCR. the V-8500. The two extra heads added in this 
case are designed specifically to provide clear images in the 
pause/still and variable-slow-motion functions. Circuitry in 
the additional heads eliminates noise and flickering on the 
screen. Other special features include visual scanning at 40 
times normal speed, visual Betascan at 17 times normal 
speed, and a visual double-speed function. The full-function 
remote hand-held control offers visual forward, rewind, 
pause/still, two-times- visual fast-forward, frame-by-frame 
forward, and variable slow motion. The V-8500 has a sug- 
gested retail price of $1495.00 and is programmable for up to 
eight different events over a two-week period. 

While we have mentioned only a few Beta and VHS 
machines by actual brand and model number, it should be 
clear from those descriptions that the difference in the fea- 
tures offered by Beta and VHS machines are fewer and fewer. 
as the maker of each type of machine attempts to be competi- 
tive in a growing market. Our own experience with a number 
of both Beta and VHS machines indicates that either type is 
capable of delivering a quite acceptable color picture from 
'/i-inch videotape cassettes, and I suspect that both the Beta 
and VHS formats will survive for many years to come. As to 
whether any of the newer formats will find acceptance in the 
home or portable VCR field, only time will tell. R-E 
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It takes more than a VCR to make a quality home-video system. Here's a lineup 
of products that will help you get the most out of your equipment. 



LEN FELDMAN 
CONTRIBUTING EDITOR 
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WHEN YOU CONSIDER THAT THE FIRST HOME VIDEOCASSETTE 

recorders went on sale in 1976. it is amazing how many ac- 
cessories, or "video black-boxes," have appeared in the past 
five years as add-ons for the three million or so VCR's that 
are currently in use. Equally amazing is that, while no VCR's 
are actually produced by U.S. companies (even those bearing 
familiar domestic brand-names are manufactured under sub- 
contract by two or three overseas companies), with few ex- 
ceptions just about all of the video accessories we will be 
discussing here come from relatively small U.S. firms. 

Video accessories fail into four basic categories. There are 
signal switch-boxes, which simplify the problem of connecting 
a number of video devices without creating a "rat's nest" of 
cables. There are signal enhancers or modifers of one kind or 
another. The third category of accessories is the signal stabi- 
lizers. And. finally, we have a whole assortment of video- 
care products which, though not necessarily "black boxes." 
certainly qualify as video accessories. 

Video switchers 

With so many things available to connect to your TV set. 
it's not surprising that some manufacturers have come up 
with video switch-boxes. The main feature of those boxes is 
that they provide a convenient way to connect alt your acces- 
sories (for expample, a video game, a VCR, and a video disc 
player) to your TV set. and provide a convenient way to 
select the accessory you wish to use. 

Those boxes can also be very useful for cable-TV sub- 
scribers. Often, cable services require the use of a channel 
selector or cable switch-box supplied by the cable company. 
Since the output of the cable switch-box is usually on a 
specific channel, and must be connected to your TV set's 
antenna-terminals, one of the most important and useful fea- 
tures of a videocassette recorder is defeated — the ability to 
watch one TV program while recording another. That is im- 
possible when such cable switch-boxes are used, since all 
channel-selection is made there, and not at your TV set or 
the tuner of your VCR. 

A solution to that problem is one of the many switchers 
and selectors now on the market. We will use a well-known 
switcher. Beta Video's Distrivid, to illustrate how such de- 
vices work. The Distrivid uses a series of interlocking front- 
panel pushbuttons to allow you to record from one to three 
RF sources, and to view one of any of four sources on one or 
two TV sets simultaneously. Alternatively, you can record 
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FIG. 1— THIS IS HOW you would hook-up a Distrivid switcher If your video 
system included an over-the-alr pay-TV decoder. 

from any one of four sources on two VCR's and view any of 
three sources on a single TV set; the combinations are almost 
limitless. Figure I shows how you could hook up to the 
Distrivid if you subscribe to an over-the-air pay-TV service: 
Fig. 2 shows a typical cable-TV hookup. The Distrivid 
(model fC-28) has a suggested retail price of just under 
$200. 00. Beta video also manufactures a smaller, less versatile 
unit, the Disc-Snitch (model IC-08), that sells for around 
$60.00. 

A somewhat simpler switcher is the VideoMate model 
VM-60I, manufactured by Total Video Supply Company. 
That small unit, which has a suggested list price of $89,95, is 
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FIG. 2— CABLE-TV SUBSCRIBERS would set up their home-video system 
as shown here. The switcher allows you to hook up cable TV, pay TV, a 
VCR, and either a videodisc player or a videogame white avoiding a "rat's 
nest" of wires and the accompanying problems. 




FIG. 3— A SOMEWHAT SIMPLER SWITCHER, the Vtdeomate model VM- 
601 from Total Video Supply Company still lets you switch to two or three 
video sources, 

shown in Fig. 3; it offers six selectable RF Inputs and one RF 
output. Cable-TV subscribers, however, would be better off 
with the more elaborate VideoMate model VM-600. shown in 
Fig. 4. That unit sells for around $120.00, but it allows you to 
record from one video source while watching another. 

Signal enhances and modifiers 

Whether you buy prerecorded videotapes, record your 
own programs off-the-air. or make your own videotapes 
using a video camera, there have probably been times when 
you wished you could have gotten a picture with better 
definition. If you copy tapes, you have probably noticed 
some deterioration in picture quality on those tapes when 
they were compared with the original. If you view the tape 
on a large screen or projection television, the lack of sharp- 
ness and detail is even more apparent. 

There are several products now available that, to a greater 
or lesser degree, can improve the apparent sharpness or 
resolution of both off-the-air recordings and of tape copies. 
Two such products are the Detailer A and the Detailer II from 




FIG. 4— FOR MORE DEMANDING SITUATIONS, the Wdeomate VM-600 
allows you to record broadcast-TV while watching your subscription 
channel. 




RG. 5— SIGNAL ENHANCERS, such as the Detailer It from Vidlcraft Im- 
prove the apparent sharpness and resolution of either off-the-air record- 
ings or tape copies. 

Vidicraft Incorporated, Both models, in addition to improv- 
ing the quality of original recordings and tape playbacks by 
increasing detail and sharpness, include a distribution ampli- 
fier that provides multiple video-outputs without any losses 
in signal levels. 

The Deiailer I is the less expensive of the two models (at a 
suggested retail price of $140) and performs very much like 
the Detailer I! when copying good master tapes or making 
original recordings. It is less effective dealing with multi-gen- 
eration tapes (tapes that are many copies removed from the 
original) or black-and-white video material. The device fea- 
tures three video outputs so that it can be used for making up 
to three copies at once. 

The Detailer /"/(with a suggested retail price of $295.00) is 
more versatile, and has several additional features; it is 
shown in Fig. 5. It has separate detail and sharpness con- 
trols, and can improve picture quality even when copying 
multi-generation tapes, A mode switch provides a bypass 
function that can be used for making comparisons between 
the signal coming off the original tape and the one that's been 
processed. Also included is a color position for color-signal 
enhancement, and a mono switch position for black-and- 
white signal enhancement. The unit has three switchable 
video/ audio inputs and four outputs; they allow up to four 
VCR's to be permanently interconnected. Three of the VCR's 
can be used either as master or slave machines without 
changing the cable connections. 

It should be noted that image enhancers such as the De- 
tailer ! and Detailer If process video only — not audio. Their 
use requires either a second VCR or a TV set modified to 
accept a composite-video signal and audio directly (not an 
RF signal at the antenna terminals). 

Video stabilizers 

To prevent purchasers of prerecorded videotapes from 
copying them, many professional duplicators use signal-pro- 
cessing schemes known variously as Copyguard, Stop Copy, 
and MV-Guard. All of those systems modify the vertical- 
sync pulse that normally helps TV sets to "lock" the picture 
and prevent vertical "roll."" 

If such modified video signals are fed into most home 
VCR's (as they would be during the copying process), not 
only is the resulting signal during playback likely to cause 
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HG. 6— VIDEO STABILIZERS prevent vertical roll by restoring the vertical- 
sync pulse when playing prerecorded videotapes. The Copyguard Stabl- 
lizer/RF converter from Vldlcraft shown here also Incorporates an RF 
converter for Increased flexibility. 

rolling of the picture, but in many cases a total loss of 
synchronization will take place, making the picture impos- 
sible to watch. Even if you have no intention of copying pre- 
recorded tapes (and we warn readers that doing so may sub- 
ject them to legal charges of copyright infringement), you 
may own an older TV set which cannot provide vertical 
picture-stability, even when watching the prerecorded tape 
itself. That is especially true if your set is a vacuum-tube type, 
type. 

Several companies manufacture and sell fairly simple de- 
vices that fully restore the vertical syne pulse. Vidicraft, for 
example, makes a tiny device, the Copyguard Stabilizer with 
just a single contra! on its front panel; that unit sells for 
$98.00. Since the device uses video, rather than RF signals, 
two VCR's, or a TV set modified for use as a monitor, are 
required. A second model, the Copyguard Stabilizer! RF 
Converter, is shown in Fig. 6. That unit, which sells for 
$195.00, includes an RF converter so that it can be hooked 
up directly from a VCR to a TV receiver. Both units eliminate 
the roll and jitter problems associated with many pre-recorded 
video tapes. The RF modulator can also be used with any 
video source, such as the image enhancer described earlier, 
to generate a video-modulated RF signal for direct connec- 
tion to a TV set's antenna terminals. 

Video-care products 

Makers of audio cassette-recorders have long encouraged 
owners of their products to "clean the tape heads often" for 
best performance. On the other hand, VCR manufacturers 
have taken the opposite position: almost every' VCR owner's 
manual warns users against trying to clean the highly polished 
head-drums or head-cylinders found in VHS and Beta-format 
machines. Despite those warnings, there are many head- 
maintenance products that, if used strictly in accordance 
with the instructions, should not lead to premature head wear 
or head replacement. 

Many of those cleaning products look exactly like video- 
tape cassettes. But, rather than containing video tape, they 
contain a tape impregnated with a mildly abrasive dry ma- 
terial that removes oxide particles from the tape head. One 
cleaner, made by 3M. actually displays a message on your 
TV screen that tells you when the cleaning process is finished. 
The message tells you when to turn the machine off and keeps 
you from overdoing the cleaning process. 

One company, Allsop, Inc., manufactures a cassette-like 
cleaning system that it describes as a "wet" cleaner. The 
cleaning material in the Allsop 3 (shown in Fig. 7), which has 
a suggested retail price of $29.95, is a soft chamois that is 
dampened with a liquid solution. According to Allsop, four 
critical components in a VCR are cleaned by its device: the 
video heads, audio head, capstan, and pinch roller. 

All the methods mentioned so far do not require you to 
"go inside" the VCR — something that might void a manufac- 
turer's warranty. The only company I know of that does 
encourage you to do this is Recorder Care, a division of 
Nortronics. The company feels that, if its detailed instruc- 




FIG. 9— JUST ABOUT EVERYTHING needed to set up and maintain a 
home-video system Is included in this model VAK-40Q video accessory hit 
from Total Video Supply. 

tions are carefully followed, there will be little chance of 
damaging the machine. 

Recorder Care markets a line of eleven products ranging 
from a complete maintenance kit (model QM-50, with a sug- 
gested price of $24.40) to cellular foam swabs ($4.80) and 
cleaning liquid ($4,20). The company also manufactures and 
sells a bulk video-tape eraser [model VCR-211, for $47.00) 
and a video-head demagnelizer (model VCR-205. for $21.20). 

While most video accessories fall into the four categories 
we've just covered, there are still quite a few that do not. 
Since those items can also help increase your enjoyment of 
your VCR, we should take a look at at least some of them. 



Waiting for stereo TV 

Although Japanese TV-viewers have been enjoying stereo 
(and bi-linguai) audio for nearly three years now, our own 
Federal Communications Commission is likely to take an- 
other year or two before deciding upon a stereo-TV standard. 
Untii then, however, you can hook up a stereo-simulating 
device, such as the model SA-100 adapter, shown in Fig. 8, 
from the Total Video Supply Company. That small unit takes 
the mono audio from your television, turns it into simulated 
stereo, and feeds it to your high-fidelity system. Hooking up 
the unit is especially simple if your IV set is equipped with a 
headphone jack; no special wiring is required in that case. A 









separate volume control is provided on the device, which 
bears a suggested retail price of $24,95. 

Commercial killers 

Several companies offer devices billed as "commercial 
killers." They are claimed to allow you to record off-the-air 
programming while automatically stopping the tape during 
commercials, thus providing interruption-free entertainment. 

Two different principles are used. One type of commercial 
killer works only for black-and-white programs. As long as 
the material is transmitted in monochrome, the recorder 
runs. When it senses the color-burst signal, necessary for 
color (and it is assumed that all commercials are in color 
these days), the recorder pauses. When the color-burst signal 
disappears, the recorder starts up again. That is great for 
watching old Ronald Reagan films, but doesn't do much for 
his more recent TV appearances. 

The other method relies on the assumption that, just be- 
fore a commercial, the station will "fade to black" for a 
second or two. That instant of blank-screen is supposed to 
tell the recorder to pause. The next fade -to- black, presumably 
signalling that the program is about to resume, restarts the 



recorder, A little viewing on your part will demonstrate that 
the reliability of such devices is somewhat dubious. 

Another type of accessory is an unconverter. Most VCR's 
have their outputs on either Channel 3 or Channel 4. While 
that won't usually cause any problems, that will not be the case 
if you live in an area where both of those channels are in use. 
In such a situation, the simplest solution is to use an upcon- 
verter. Those devices convert the RF output of your VCR. or 
anj other video accessory, to a UHF frequency. 

We have not included such minor accessories as cables, 
balun transformers, two-set couplers, and pin-to-pin video 
and audio cables, since those are supplied by a large number 
of companies and are generally available at any audio/video 
store. If you want to make your video-accessory shopping 
easier, the Total Video Supply Company has put together a 
Video Accessory' Kit, model VAK-400 that sells for about 
$34.00 (see Fig. 9). It contains just about everything needed 
lo connect, use, and maintain home VCR's and video sys- 
tems. Included in the kit are coaxial cables, a signal splitter, 
signal switcher, cable adaptors, impedance matching trans- 
formers, a VCR-head cleaning kit, and the company's 
"dubbing kit" for copying videotapes. r-e 



SUPPLIERS OF VIDEO ACCESSORY PRODUCTS 



Allsop, Inc. 

4201 Meridian Street 

Bellingham. WA 98225 

Am co Electronics 
91 81 Gazette Avenue 
Chatsworth, CA 91311 

Beta Video 

9612F Lurline Avenue 
Chatsworth. CA 91311 

BIB 

1751 Jay Ell Drive 
Richardson, TX 75081 

Colormax Electronics Corp. 

180 Northfield Ave. 
Building 409, Raritan Center 
Edison, NJ 08837 

Comprehensive Video 
Supply Corporation 

148 Veterans Drive 
Northvale, NJ 07647 

Energy Video 

20371 Prairie Street 
Chatsworth, CA 91311 

ETCO 

Route 9N 
Pittsburgh, NY 12901 

Malo-Bauer Corporation 

35045 Automation Drive 
Mount Clemens, Ml 48043 

Marken Electronics Inc. 

Consumer Video Group 

PO Box 1103 

North brook, IL 60062 

Metro Systems 

3834 Catalina Street 
Los Alamitos, CA 90720 

MFJ Enterprises, Inc. 
921 Louisville Rd. 
Starkvitle, MS 39759 

Niles Audio Corporation 

PO Box 1 6031 8 
Miami, FL 33116 



Nortronics Co., Inc. 
(Record Care) 
8101 10th Avenue N 
Minneapolis, MN 55427 

Permo Int'l. 
3001 Malmo Road 
Arlington Heights, IL 60005 

Recoton Corporation 

46-23 Crane Street 

Long Island City. NY 11101 

Rhoades National Corporation 

Box 1052 
Highway 99 E. 
Columbia, TN 38401 

RK Electronics 

30 South 1st Street 
Suite 193 
Arcadia, CA 91006 

RMS Electronics, Inc. 

50 Antin Place 
Bronx, NY 10462 

Robins Industries Corp. 

75 Austin Blvd. 
Commack, NY 11725 

Shelton Video Editors 

P.O. Box 860 
Vashon. WA 98070 

Showtime Video Ventures 

2715 Fifth Street 
Tillamook, OR 97141 

Sigma Sound Equipment 

PO Box 114 

Pickering, Ontario, Canada L1V2R2 



TDK Electronics Corp. 
755 Eastgate Blvd. 
Garden City, NY 11530 

The Video Place 

PO Box 36004 
Strongsville, OH 44136 

3M Company 

3M Center Bldg. 4E-03 
St. Paul, MN 55144 

Total Video Supply Co. 

9060 Clairmont Mesa Blvd. 
San Diego, CA 92123 

Vancouver Video Center 

4611 NE 112th Avenue 
Vancouver, WA 98662 

V.B.O. 

18931 West Dixie Highway 
North Miami Beach, FL 33180 

Vidcor, Inc. 

200 Park Avenue S, 
New York, NY 10003 

Video Commander, Inc. 

3621 W. MacArthur Blvd. 

Suite 109 

Santa Ana, CA 92704 

Video Components, Inc. 

601 South Main Street 
Spring Valley, NY 10977 

Video Interface Products 

19310 Ecorse 
Allen Park, Ml 48101 



Smith-Mattingley Productions 
515 Kerby Hill Road 
Oxon Hill, MD 20022 

Sterling Video 

PO Box 244 
Fraser, Ml 48026 

Superex Electronics Corporation 

151 Ludlow Street 
Yonkers. NY 10705 


Video Mods 

P.O. Box 2591 
Sepulveda. CA 91341 

Video Services Inc. 
80 Rock Ridge Road 
Fairfield. CT 06430 

Vidicraft, Inc. 
P.O. Box 13374 
Portland. OR 97213 
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Make yourself a part of your home video system — 
add a video camera! 

CARL M. LARON 

ASSISTANT EDITOR 






NOW THAT YOU OWN A VCR. HAVE YOU FIGURED OUT WHAT YOU 

are going to do with it? Of course, you can use it to record TV 
programs off-the-air, or view pre-recorded videotapes; but if 
that is all you do. you are missing out on what could be one of 
the most rewarding aspects ofowmngaVCR — recording your 
own programs. 

Every family has those special moments — a wedding, a 
family reunion, your child's first steps, etc. — that become 
treasured memories. With a VCR. you can record those mo- 
ments on videotape so that they can be relived as often as you 
like. In addition, many of us think that we could be actors, 
directors, or producers if given the chance; a VCR gives you 
that chance, even if your productions are seen only by your 
friends and family. To do all of that, however, you need one 
piece of equipment in addition to your VCR — a video camera. 

But choosing which video camera best fits your needs will 
not be the easiest task that you have ever undertaken. To 
begin with, nearly every company that makes or distributes a 
VCR also makes or distributes a color-video camera: many 
make or distribute several models with different features. 
Prices for those cameras range from about $650 to well over 
$ 1500, So far it sounds pretty bad, but there are a few factors 
that do make the choice a little easier. First of all. nearly all 
such cameras produce outstanding color under good lighting 
conditions. Secondly, cameras that cost about the same, gen- 
erally perform about the same. Because of that, once you've 
determined how much you can spend, your choice will be 
based strictly on how a camera's features meet your particular 
needs. However, before you can make that decision, you need 
to know how a baste video camera works, its limitations, and 
how the various features affect a camera's performance. 

How a video camera works 

The main purpose of a video camera is to transform the light 
reaching its lens into an electronic signal that can be recorded 
on video tape. The part of the camera that does that is called a 
camera tube. One such tube, a Vidicon (used in most low-cost 
cameras), is shown in Fig. I. In that tube, light from the 
outside is focused by the camera's lens and falls on a light- 
sensitive conductive plate called the target plate. The con- 
ductance of any poin' on the plate varies proportionally to the 
brightness of the light striking that point. At the same time, an 
electron gun at the rear of the tube generates an electron beam 
that is swept across the target plate. The beam current that 
flows varies with the conductivity of the target, and can be 



used to generate a record of the brightness levels of a scene — ■ 
in essence a black-and-white television picture. Color is added 
to the picture in one of several ways, the simplest of which is 
through the use of a color-stripe filter. 

The primary difference between camera tubes is the com- 
position of their target plates. Another difference is their size. 
While early home cameras used one-inch tubes, many new 
models use a %-inch tube. The chief ad vantages of the smaller 
tubes is that they are not as susceptible to "image lag" (a 
streaking effect at low light-levels) and they make it possible 
to make smaller, lighter cameras. One disadvantage is that the 
smaller tubes do limit resolution somewhat. 
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FIG. 1— CROSS-SECTIONAL DIAGRAM of a Vidicon camera tube. An elec- 
tron beam from the rear of the tube Is used to generate a record of the light 
and dark areas of a scene — in essence, a black-and-white television picture. 

Some limitations 

Technology aside, one of the biggest differences between a 
video camera and a film camera is that, rather than storing an 
image on film that is inside of the camera, the video camera 
stores the image on videotape that is inside the videocassetre 
recorder. That means, of course, that your camera must al- 
ways be connected to your VCR, limiting your range to the 
length of the cable. While that cable can be extended to a 
maximum of about 85 feet, any recording away from home will 
be impossible unless you have a portable VCR. 

Color video cameras also require quite a bit of light for best 
recording results. Typical minimum illumination require- 
ments range from 8 to 1 foot-candles (80 to 100 lux), although 
some, such as the RCA model CCOIl shown in Fig. 2, have 
minimum requirements as low as 5 foot-candles (50 lux), and 
one. the new Sony mode! HVC-2200, has a minimum light 



requirement of just 4 foot-candles (40 lux). For best results, 
however, most manufacturers recommend lighting levels of 90 
to 180 foot-candles (9OO-I800 lux). If you are shooting out- 
doors, meeting those lighting requirements will not be a prob- 
lem because sunlight will produce nearly ideal pictures. That 
is not the case if you are shooting indoors, however; the 
average illumination in a moderately lighted house is about 9 
foot-candles, which is close to, or even below the minimum 
requirements of most cameras. Generally speaking, using a 
couple of 250- to 500-watt photographic lamps is the easiest 
way to achieve the recommended illumination levels. But hot 
lights can be a hazard, and, at the least, add a few more cables 
for someone to trip on. Additionally, the bright lights may be a 
bit out of place in some situations, such as a wedding cere- 
mony. Of course, if you are shooting at home and are unsure 
about the light level, you can always monitor the picture on 
your television set and make any needed adjustments. 

The essentials 

Generally speaking, all of the cameras available can be 
classified as one of three types, based primarily on the kind of 
viewfinder they use. However, as you will soon see, the 
viewfinder isn't all that's different. 

The least expensive models use top- or side-mounted opti- 
cal viewfinders; such a camera is shown in Fig. 3. Those 
cameras are really not much more than a camera body with a 




FIG. 2— ONE OF THE FEATURES of the model CC01 1 color camera from 
RCA is its sensitivity in low light. It has a minimum light requirement of just 
5 foot-candles. 





FIG. 3— A LOW-COST COLOR CAMERA, this model VCCS42P from Sanyo 
uses a simple optical viewfinder system. 



FIG. 4— A TOP-OF-THE-LINE video camera, this model IK-1850Af from 
Toshiba features a movable electronic viewfinder and an auto-focus system, 

lens and a microphone. An optical viewfinder has many limi- 
tations, including the fact that it cells you almost nothing about 
the picture you are taking other than what will more or less be 
in the frame. In addition those viewfinders are useless with 
zoom lenses. 

On the positive side is the relatively low price of those units, 
generally less than $700. In addition, if you understand the 
camera's limitations and work within them, they really do 
take very acceptable pictures, [f you are working on a limited 
budget, those cameras are a better alternative than black-and- 
white — at least for most applications. Also, in many cases it is 
possible to upgrade that type of camera by later adding an 
electronic viewfinder (more on those later). 

If you know how a 35-millimeter SLR camera works, then 
you know how the next type of video camera works. Those 
cameras use optical TTL or Through The Lens viewfinders 
that, using miiTors, let you see what the lens sees. That is 
extremely important with zoom lenses, and in fact, most TTL 
cameras use them. One disadvantage of this type of view- 
finder is that, since some of the light must be split between the 
camera and the viewfinder, a little more light is required 
(about 10 to 25 percent) for good recording results. Also, a 
TTL viewfinder is something you have to choose at the time of 
purchase; you can't add one later. 

If you are looking for a camera with all the "bells and 
whistles." then you should look into one of the "deluxe" 
cameras. One of the chief characteristics of those cameras, 
but by no means the only one, is their use of electronic 
viewfinders. An electronic viewfinder is essentially a minia- 
ture black-and-white television; color is not used because of 
the prohibitive cost. That type of viewfinder gives you the 
most information about the picture you are shooting because 
it shows you the video image, the signal that the VCR is 
receiving. In addition, many of the viewfinders have indi- 
cators or "idiot" lights that let you monitor the various condi- 
tions (such as exposure, whether the VCR is running, condi- 
tion of the batteries, color balance, etc.) that could effect your 
taping. One unique advantage of an electronic viewfinder is its 
mobility. Most are mounted externally (see Fig. 4) and can be 
tilted up and down, or moved from one side of the camera to 
the other, for ease of use. Some can be completely removed 
from the camera, and attached to an extension cable for re- 
mote viewing. 

The frills 

Whiie cameras can be grouped into the three main cate- 
gories, that is not all that separates one camera from another. 
Almost every camera in every group has one feature that 
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separates it from every other camera in its own group, as welt 
as those in olhergroups. Most of those features are useful, and 
help you get the best results from whatever camera you are 
using. Unfortunately, not every feature is on every camera; 
and even among cameras of the same type, the features will 
vary greatly from brand to brand. Because of that, it is an 
impossible task to pick a best camera for everyone. That 
choice is a personal one and will be based mostly on how you 
plan to use the camera, and how much you want to spend. 

Almost all cameras have some sort of microphone. Some 
have microphones built into the camera body itself, while 
others have microphones located on telescoping booms; 
although more susceptible to damage, the boom-mounted 
microphones do a better job. Some cameras also have micro- 
phone-input jacks and those do make the unit more flexible. 

One of the most important parts of the camera is the lens. 
Aside from the least expensive models, most cameras have 
some type of zoom lens. While the lenses arc generally lop 
quality, two factors effect their versatility; the range of focal 
length and the speed. A zoom lens is really several lenses in 
one: the most common ranges of focal lengths are 3: 1.4: 1, and 
6: 1. The lens' minimum focal length also plays an important 
role in determining which lens is most suitable for a particular 
situation. In general, a short minimum focal length will make a 
lens a little better suited for indoor work; a longer minimum 
focal length is a little better for outdoor work. Lens speed, 
given by an /number (just like a still camera), refers to the 
maximum aperture or lens opening: the lower the /number the 
wider the maximum aperture and the more light the lens will 
admit. Thus an /1 .2 lens will have a larger maximum aperture 
than an /1. 8 lens. Incidentally, most lenses can be changed. 
That's especially true if your camera uses the popular G- 
mount: that mount is also used for photographic lenses. 

One rather useful lens feature is an automatic iris. What it 
does is to adjust the aperture automatically, so thai the proper 
amount of light is let into the camera. That also helps prevent 
accidentally burning the camera tube. Since video cameras 
have a limited contrast range (the ratio of the brightest part of 
the picture to the lightest), the aperture setting is critical to 
obtaining a good color picture. In addition, some cameras 
have a backlight control that lets you handle situations in 
which the subject is standing in front of a source of bright light. 

As mentioned before, if your camera has an electronic 
vtewfinder. you are almost sure to have a built-in exposure 
indicator; some TTL cameras also have those indicators. 
Another feature that is found on a few cameras is a low 
light-level or sensitivity control. That lets you take pictures 
under poor lighting conditions with acceptable, although rare- 
ly optimum results. 

Some new cameras, such as the one shown in Fig. 4, offer 



auto-focus systems. In those systems, all you need do is point 
the camera and shoot; the focusing is done electro- mechani- 
cally. The auto-focus system can be overridden when needed, 
•~uch as in a close-focusing situation. 

All color cameras must be adjusted for the specific lighting 
situation, that is because the characteristics of different types 
of light, or the light's color temperature, can affect the way an 
object appears. That is the reason that some type of color 
compensation or a color-temperature control is needed. In its 
simplest form, it can take the form of a filter that is placed over 
the lens. More advanced cameras have two to four preset 
adjustments that balance the camera for the ambient light 
conditions. Those adjustments are selected by a switch on the 
side or rear of the camera. 

For the most precise adjustment, some cameras add a fine- 
tuning or white-balance control. That control gives the camera 
a reference as to how a white object should appear under the 
prevailing lighting conditions. To set it, simply point the cam- 
era al a large white object that is illuminated by the light you 
will be using, and adjust the control until a meter (either in the 
viewftnder or on the outside of the camera) gives the proper 
reading. That control must be adjusted every time the lighting 
changes. 

Other features to look for include automatic fade-in and 
fade-out, locking controls that prevent accidental operation, 
mounting brackets for auxiliary microphones and lights, and a 
tripod mount. All of those lend more flexibility to your 
camera. 

Shopping around 

Shopping for a video camera is a lot like shopping tor any 
high-technology electronic product, only perhaps a little 
harder. If at all possible, try a camera out under daylight and 
low-light conditions. Also try out the controls to see if they 
can be adjusted easily. Another important thing tocheck is the 
focusing mechanism: see if the camera focuses easily and. in 
the case of TTL cameras, if the focusing aid (either micro- 
prism or split-image rangefinder) is easy for you to use. 
Among the specifications to look for are the signal-to-noise 
ratio, the resolution, and the minimum-illumination level. 

Most video cameras are small and lightweight. But weight is 
not the only factor that determines how comfortable a camera 
is to use. Balance, location of the viewfinder and controls, 
shape of the handgrip, and many other factors all play a part. 
Also, it is possible that a camera could be too light, making it 
difficult to hold steady. Broadcast-camera manufacturers 
actually add weight to their units to make them easier to use. 

As you can see. there are quite a few choices to be made 
when you purchase a camera. To help get you started, we've 
compiled a list of camera suppliers (see Table I ). R-E 





TABLE 1 


VIDEO CAMERA SUPPLIERS 






Akai America Ltd. 


JVC Corporation 


Sanyo Electric, Inc. 




800 W. Artesia Blvd. 


41 Slater Dr. 


1200W. Artesia Blvd. 




Compton.CA 90220 


Elm wood Park. NJ 07407 


Compton.CA 90220 




Cannon 

10 Nevada Dr. 


N.A.P. Consumer Electronics Corp. 


Sharp Electronics Corp. 




Lake Success. NY 11 040 


(Magnavox. Philco. Sylvania) 


10 Keystone PI. 






1-40 and Straw Plains Pike 


Paramus. NJ 07652 




Curtis Mathes Corp. 


Knoxville.TN 37914 






1 Curtis Mathes Pkwy. 
Athens. TX 75751 


Panasonic 


Sony Corporation of America 
9 W 57th St. 


8 


GBC CCTV Corp. 
315 Hudson St. 


One Panasonic Way 
Secaucus. NJ 07094 


New York, NY 10019 


z 


New York. NY10013 


Quasar Company 


Technicolor 


LU 


General Electric 
Portsmouth. VA 23705 


9401 W. Grand Ave, 
Franklin Park, IL 60131 


299 Kalmus Dr. 
Costa Mesa, CA 92626 




Hitachi 


RCA 


Zenith Radio Corporation 




401 W. Artesia Blvd. 


600 N.Sherman Dr. 


1000 Milwaukee St. 




Compton.CA 90220 


Indianapolis. IN 46201 


Glenview. IL 60025 




VIDEODISC SYSTEM 







What's the difference between the four systems? 

How do they work? Which system will best fit your needs? 

The answers to those and other questions can be found below 



BEBE F. McCLAIN* 



VIDEODISC TECHNOLOGY IS FAR FROM NEW: MANY SYSTEMS 

have been developed over the years, Today, only four sys- 
tems are being marketed— or are planned to be marketed — 
before 1982 conies to a close. 

Over 50 years ago. John Baird recorded video signals on a 
wax disc. During the half century that has passed since then, 
videodisc systems have been developed independently by 
Hitachi. I/O Metrics. SEO. Syndor Burnt Scanner Corp.. 
Digital Recording. Robert Bosch, and MDR. And those are 
the s\ stems I hat never came to market! 

In the I9f>0's. a good deal of work that was done by 3M and 
Westinghouse greatly advanced videodisc technology. But it 
wasn't until the I970's that decisions were made that resulted 
in the four systems that exist today. During the past 10 
years, an ever-increasing program of research and develop- 
ment devoted to videodisc systems has resulted in an explo- 
sion of technology, and a number of systems. 

The first system to be marketed was developed by Teldec 
(Telefunken-Decca). It is no longer available . That system 
used a grooved 20-cm (approx. 8 inches) flexible disk that was 
read by a stylus. 

Those systems that tiki survive, were developed by the 
following companies: 

RCA CED system has stylus riding on 

grooved disc with pits. 

JVC VHD system has stylus riding on 

non -grooved surface with pits. 

Philrps -.— Reflective optical system uses a 

MCA laser to read shiny disc with pits. 

Thompson ■ Transmissive l non-reflective) opti- 

CSF cal system uses a laser to read clear 

disc with pits. 

While all four of those systems will have become available 
before the end of 1982. it is difficult to predict whether all four 
will survive. The first three systems ate aimed at the consumer 
market. The fouith (Thompson-CSF) is definitely an indus- 
trial unit that is much higher priced: the discs it uses are not 
commercially available but musi be custom-made for the user. 
Yet there are numerous applications for that system in busi- 
ness and industry. 

Videodisc systems were developed because they are the 
most economical way to mass-produce programs containing 

"This article is an exce'p' from ' ' ■ ig book on 

videodisc systems anc ■•■■ 




both audio and video information. A single master disc is 
made, and from it (just as with audio-only recordings) 
thousands of discs are pressed quickly and inexpensively. 

The stamping takes only seconds, and the raw materials are 
few and inexpensive compared to videotape duplication. 
Even more important: The picture quality delivered by a 
videodisc is better than that from a '^-inch VHS- or Beta- 
format videotape. And the sound is high fidelity, stereo and/or 
dual-language capable. 

The more industrial-oriented type of videodisc players are 
able to find and freeze-frame any one of the more than 50,000 
frames crammed into each side of the disc. That means that 
50.000 individual pictures could be stored on one side of a 
disc, then called up and displayed on the TV screen in sec 
onds. As opposed to videotape machines, a videodisc ma- 
chine can freeze frames for long periods of lime. 

Unlike the home videotape machines, the videodisc ma- 
chines are used for playback only: i hey can not record. When 
a videodisc is played back, the video picture is displayed on 
the screen of a conventional TV (color or B&WJ and the 
accompanying audio comes through the I V speaker. Some 
videodisc machines have stereo capability, but they must be 
hooked up to a home-stereo system to make use of it. None of 
the four videodisc formats are interchangeable 

A typical videodisc is about the same size as an LP phono- 
graph record, but contains both audio and video information. 
The information is contained in pits arranged in spiralling 
tracks or grooves on the disc. 

Lei's take a brief look at the relationship between ihc I V 
signal and the pits on the disc. The TV signal that represents 
the program that is eventually piu on a disc is composed of 
three separate signals. Those elements are: a) luminance 
(brightness), h) color, and c) sound (see Fig. 1). 

The peaks and troughs (tops and bottoms of the signal (d in 
Fig. 1 ) are "clipped" off. The distance between each wave (e) 
is representative of the length of the pil that is engraved into 
the surface of the disc. The length of the pits and themimherof 
pits per second determine how the picture on the screen will 
look. When a disc is played, the pits arc read and changed 
hack into a TV signal. 

Videodiscs that have grooves, have many more grooves 
than stereo phonograph records. In fact. 50 to 75 grooves 
filled with video information fit into a space ihe width of a 
human hair. 
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FIG. 1— THE TV SIGNAL placed on the disk Is composed of three seperate 
signals — luminance, color, and sound. 

There are two basic types of videodisc players. One is the 
optical player that uses laser light to read the pits in the tracks 
of the disc. The other is the capacitance player: it uses a stylus 
that actually rides the surface of the disc. That stylus, in 
combination with the disc itself, forms a variable capacitor 
that converts the signal placed on the disc into an electronic 
representation of the TV signal originally recorded. There are 
two different kinds of capacitance-type disc players. One 
plays a disc that has grooves (the CED system): it uses a 
diamond stylus. The other (the VHD system) plays a disc that 
has a grooveless surface and uses a diamond or a sapphire 
stylus. In both versions the stylus actually contacts the sur- 
face of the disc. 

There are two optical-type disc players, too. One plays a 
reflective disc (Philips), while the other (Thompson CFS) 
plays a clear, transmissive disc thai allows light to pass 
through it . Both use a laser beam whose light focuses on pits in 
the disc. Nothing physically contacts the disc's surface during 
playback in either of those optical systems. 

The capacitance system with grooves was developed by 
RCA; the grooveless capacitance system came from JVC. The 
names listed in Table 1 and Table 2 are interchangeable. 

TABLE 1— CAPACITANCE SYSTEM 

Mechanical, Contact Stylus 

CED (Capacitance Electronic Disc 

Grooved 

RCA System 

Selectavision 

VHD (Video High Density) 

Grooveless 

JVC System 

Matsushita System 

The optical systems, as a group, are often called VLP 
( Video Laser Flayer) or Laservision. The optical system that 
uses a reflective disc ts usually defined as reflective optical. 
The optical system that uses a clear transmissive system is 
usually called transmissive optical. The two different formats 
are often identified by the name of the manufacturer that 
makes either the player or the disc. 

TABLE 2— OPTICAL SYSTEM 
Laservision, VLP, Non-contact/ Laser 

Reflective 

Magnavision 

Discovision 

Sony System 

Philips System 

Universal Pioneer System 

Optical/R 

MCA System 

IBM System 

Laser Disc 

Transmissive 

Thompson System 

Optical/T 



All videodisc machines do not include the same special 
features. Some may offer fast and slow play in either forward 
or reverse: some have a single audio channel while others 
have two audio channels. In addition to including special 
play features, some players have microprocessors built in 
that make it possible to access any individual frame in the 
program immediately and either freeze-frame it on the TV or 
use that frame as a starting point for the program to follow. 

The same programs are not available on the various sytems. 
Many film companies. TV program distributors, record dis- 
tributors, etc.. have signed agreements with one or more 
manufacturers to supply programming. Program availability is 
one of the foremost concerns of potential purchasers. 

RCA's CED system 

The CED format uses a grooved disc and a contact stylus 
(see Fig. 2). It was designed by RCA as a simple, low-cost 
consumer machine that is very similar to a record player. It 
uses a diamond-tipped stylus that is easily replaced when it 
wears out. It plays a two-sided disc that has microscopic 
grooves in which the stylus travels. There are 10,000 of those 
grooves to the inch : they are so narrow that you could fit 38 of 
them inside one groove of a standard LP audio disc. 

The stylus has a electrode tip that is actually half of a 
capacitor. (The disc itself acts as the other half.) As the stylus 
travels down the grooves on the disc, the resulting capaci- 
tance variations generate changes in the electrical signal that 
are converted into video and audio signals. 
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FIG. 2— MUCH LIKE A PHONOGRAPH, the CED system used a diamond- 
tipped stylus that rides in a groove on the disc. The stylus can be replaced 

easily. 



The stylus rides in grooves that contain pits of different 
lengths. The stylus senses the electrical changes between 
where there is no pit and where there is one: the signal that 
results is transformed intoaTV signal. 

Because the stylus does contact the grooves, the disc must 
be kept totally clean. It is enclosed in a caddy for protection. 
The caddy unlocks when it is inserted into a player and the 
disc is left behind as the caddy is removed, 

The caddy is marked side 1 and side 2. Each side plays for 
one hour, after which the disc must be removed from the 
player with the caddy, flipped over and re-inserted. On the 
player, there is an elapscd-timc readout, calibrated in min- 
utes, so the viewer can see where he is in the show or can 
access any particular minute. Other features include visual 
search that provides a fast-forward or fast-reverse function 
where the program can be viewed at 16 times normal. 



Right now. players that will deliver stereo sound are not 
available but some discs are being recorded in stereo for use 
with future playback units offering stereo playback. 

In the CED system, four frames of video are placed into 
each track (one track being one lap around the disc. That 
means that there are four still pictures read during each 
revolution of the disc. If one track were played over and over 
again, as must be done for freeze-framing. four frames would 
be repeated, and the resulting picture would be jumpy. For 
good freeze framing only one frame should be repeated. That 
is why freeze frame is not possible when playing conventional 
shows on the CED system. 

The CED system is by far the simplest system. Because the 
stylus travels in a groove, there is no need for the additional 
tracking mechanism that all the other systems need to keep 
the stylus from wandering all over the disc. Also, since light 
isn't used as in the optical system, no tight-focusing devices 
are needed. 

The CED disc only has one coating applied after it is 
pressed: that is a lubricant that decreases wear and increases 
the life of the disc and the stylus. 

To date. color-TV manufacturers representing over 50% of 
the U.S. color-TV market, have indicated their intention of 
introducing CED-type videodisc players (RCA. Zenith. J.C. 
Penney. Sears, Sanyo, Toshiba, Hitachi, Radio Shack). RCA 
has already sold some 40.000 to 50.000 players and hopes to 
have brought that number to well above 200.000 before the 
end of 1981, They are also looking for sales of more than 
2 million discs made by both RCA and CBS before the end of 
1982. 

The VHD (Video High Density) system 

This system has been seen only in prototype form, but its 
manufacturers promise that it will be available in the next few 
months. Originally. JVC and Matsushita developed different 
systems: but later, they decided that they would both man- 
ufacture units using the JVC technology. Matsushita, which 
owns a large part of JVC. abandoned its technology in favor of 
JVC's. 

The VHD (Video Wigh Density) system uses a grooveless 
disc that comes in contact with a sapphire (or diamond) stylus 
(see Fig. 3). The stylus has an electrode tip that reads elec- 
trical changes in the same way as the CED system. The main 
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FtG. 3 — INSTEAD OF GROOVES, the VHD system uses a series of pits. As 
in the CED system, the stylus comes in contact with the disc's surface. 



1. LASER LIGHT 

2. LENS 

3. PHOTODETECTOR 



FIG. 4— THE VLP VIDEODISC PLAYER was the first consumer device to 
use a laser. The three main parts ot the system are shown here. 

difference is that there are no grooves — only a series of pits in 
spiraling tracks situated on the disc's surface. Also, like the 
CED system, the VHD stylus generates different electrical 
changes as it comes into contact with areas of pits versus areas 
of no pits. 

To explain further, the VHD playback stylus has an elec- 
trode that, like the CED stylus, is actually half of a capacitor. 
The disc is the other half: the electrode detects capacitance 
variations between the disc and the stylus, Again, the elec- 
trical signal is directly related to the spacing and the size of 
the pits. The resulting signal is converted into a video signal 
that plays through the TV. The pits are similar to those in the 
CED system, but they are turned sideways. 

There are no grooves to guide the pickup stylus and keep it 
on the right track, so a tracking signal must be recorded on the 
disc. A corresponding tracking servo system is needed on the 
VHD stylus, to make the adjustments needed to keep the 
stylus on track. 

As the VHD stylus travels over the disc, it comes into 
contact with 10 times more of the surface than the CED stylus 
does in the CED system. As in the CED system, the stylus 
must be changed when it wears out. The VHD disc is smaller 
than 1 2-inch CED disc; it's !0.2 inches, and it also must be 
enclosed m a caddy to protect it from din and scratches. 

The VHD disc plays for 60 minutes on each side and must be 
removed from the player using the caddy, turned over, and 
then reinserted to play the flip side. There is variable slow and 
fast motion. The discs have two soundtracks, so stereo is 
possible if the system is hooked up to a home-stereo system. 

Since the VHD system has two frames per revolution, it 
cannot have still frame. An optional unit is available to use 
with JVC's player that allows for still framing. Another op- 
tional unit makes the VHD player capable of playing digitally 
recorded super hi-fi audio (PCM) discs. By offering those 
options, the VHD system can be aimed at both the industrial 
and the consumer market. 

Player and disc manufacturers are General Electric and the 
Matsushita affiliated companies, JVC. Panasonic, and Quasar. 

Optical reflective system 

The third system of the four present disc systems is ihe 
optical reflective formal developed by MCA and Philips. This 
piayer (see Fig, 4) was the first consumer product to use a 
laser. The disc it plays is a record-type one. but with no 
grooves. It has a smooth, silvery, mirror-like surface as op- 
posed to a grooved surface. It does not use a stylus. A safe, 
low-power gas laser light acts as a tracking guide and pick-up 
system as it scans across engraved pits on the disc. 

A spiral series of pits around the disc form tracks. One track 
plays per each revolution of the disc. That represents one 
frame (one still picturei of the program. There are 54.000 
tracks (with one frame each) on each side. It takes '/m of a 
second for the laser to scan one of those 54.000 tracks. Be- 
cause one revoluton plays only one frame, it is possible to 
"still frame" a picture on the screen by repeating the same 
frame. (The laser just goes around the same track over and 
over again.) That is important for industrial and educational 
orograms, where viewers want to stop the show and/or cata- 



logue thousands of still pictures. 

~Qrte side plays for 30 minutes. This unit also has multiple 
speeds in addition to standard play. They include both fixed- 
and variable-speed slow motion, fast motion, and rapid scan, 
in both forward and reverse. 

If ihe disc being played was recorded in stereo, the disc 
player can be hooked up to a home stereo system with an 
amplifier and two speakers for stereo sound. It would other- 
wise play through the TV speaker, which is monaural. 

A long-playing disc called CLV (Constant Linear Velocity), 
that has 60 minutes per side, can be used on the player — but 
the still frame and multiple speeds are sacrificed. 

Looking at this in more detail, the standard play, referred to 
as CAV (Constant Angular Velocity), has 30 minutes per side. 
Those discs have one frame per revolution. Since, in the 
standard play, the disc is always turning at the same speed it 
takes longer to go around an outside track than an inside track. 
The pits are more spread out on the outside rim and closer 
together on the inside rim. To extend the playing time, the 
("LV disc (Constant Linear Velocity) was developed. By put- 
ting the pits closer together, four frames of picture could be 
pidon the outside tracks instead of one. That number gradu- 
ally decreases to one frame as you proceed to the innermost 
tracks. Since there is more than one frame of picture in some 
tracks, it would be impossible to repeat one revolution of the 
disc over and over for a still-frame effect. This long play is for 
movies and entertainment programs, where 60-mimites-per- 
side is desirable. 

Let us now take a look at the technology behind this optical 
system. The reflective discs are covered with a metallic coat- 
ing that enables the laser beam to reflect off the surface, 
through a lens, and onto photodetcctors in the player. 

As Fig. 5 shows, the laser ( I ) travels through the lens (2) and 
is reflected off the disc back through the lens (2) and out into 
the photodetectors (3). The actual system has a more com- 
plicated path than shown; the beam is reflected by a series of 
mirrors before it strikes the disc. 

The end result is that the laser light, reflected by the disc, is 
concentrated onto a photodiode inside the player. When a 
light hits a pit in the surface, much of the light is diffracted 
about and is not reflected back into the lens. In essence, less 
light is received when a pit passes in front of the lens than 
when a smooth section of the disc does. In that way the pits 
modulate a current. 

Because the optical reflective system uses a disc that has a 
protective coating, no caddy is needed. The pits are actually 
imbedded in the disc underneath the protective coating. Since 
no stylus contacts with the disc, din or scratches on the 
surface do not affect the playback. The disc is removed from 
the jacket and placed on the disc player's turntable as is done 
with a phonograph record. 

An optical system is more complicated than a capacitance 
system because it has more mechanisms. Two additional sys- 
tems are needed — one to keep the beam focused on the pits 
and one to keep the beam on the right track. 
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FIG. 5— THE LIGHT FROM THE LASER goes through the lens. Is reflected 
by the disc back through the lens, and Is picked up by a photodetector. 
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FIG. 6— IN THE TRANSMISSIVE OPTICAL SYSTEM, light from the laser 
passes through the clear videodisc. 



The light beam needs a servo system to stay correctly 
focused on the pits within the track as the disc rotates. If the 
disc moves (vertically) up or down the light beam will not be 
focused on the track. Tocompensale for any such movement, 
there are two photodiodes. one on each side of the slit 
through which [he light beam passes. After the beam passes 
through the objective lens, it hits the disc and reflects back 
equally onto the photodiodes. But if the disc changes posi- 
tion (moves vertically) the light beam is reflected more onto 
one photodiode than onto the other. Sensing that, the lens 
refoctises so that the light is evenly reflected. 

In addition to that focusing system, a tracking system is 
needed to insure that the beam stays on the track and does not 
wander radially across the surface of the disc. As the main 
iaser beam strikes the disc, two other light beams also strike 
it — one on each side of the main beam. Those two addi- 
tional beams send information back to separate photo- 
detectors that are part of the tracking system. The system 
adjusts the main beam radially to keep it on track. 

It is interesting to note that in the optica! system the pictures 
in the outer tracks are better than those in the denser inner 
tracks, and yet the manufacturers have seen fit to have the 
optical discs play from the inside to the outside. (TheCEDand 
VHD systems play like records — from the outside in.) That 
means that the first pictures seen are of the poorest quality 
found on the disc. 
Transmissive optical system 

The fourth and final system to be outlined is the optical 
transmissive format developed by Thomson CSF. It is de- 
signed for the industrial and educational market, and is priced 
at more than S3000 for the player. It can be interfaced with a 
computer for retrieval of information. 

Thomson and 3M are mastering discs in this format, The 
price for having a program mastered is over $ 1500 for one 
side (30 minutes). Replication of discs from the master costs 
on the order of SI8 each. 

The system works on a method similar to the reflective 
optical system in that it uses a laser beam that reads pits that 
have been developed on the disc in spiral tracks. There are 
two sides to the disc, with pits on each side. 

The disc is transmissive to light and the difference in the 
path of the laser light where there are pits, as opposed to 
where there are no pits, causes the modulation as the beam 
travels along the track (see Fig. 6). The laser light shines 
through the disc to photocells underneath the disc. Unlike all 
the other systems, it is not necessary to turn this clear disc 
over, since the laser can refocus on the bottom side. Since a 
protective surface is not applied, the disc uses a caddy that 
inserts with the disc into the player and is then removed (as 
with the CED and VHD system). 

Like the reflective disc, one revolution represents one 
frame. Therefore, still framing is possible by merely repeating 
the same frame: variable fast and slow motion both forward 
and reverse are possible, too. There are two audio channels, 
but stereo play is not available now since only one channel can 
be played al a lime. 

As you can tell, that unit is intended to be interactive with 
the viewer and is not for the mass market, where viewers 
usually watch a program uninterrupted and do not need spe- 
cial features and retrieval capability. R-E 
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Enjoy the action and excitement of an arcade in the comfort of your 
home with one of these video-game systems. 

DANNY GOODMAN 



THE HISTORY OF THE HOME VIDEO-GAME DID NOT BEGIN IN 

guarded research labs of the late 1960's, where engineers 
worked round the clock trying to control blips on a TV 
screen, but in a bar in Sunnyvale. California. There, in 1972. 
Nolan Bushnell, founder of a small electronics company 
called Atari, was called in to fix a prototype Pong video 
game he had installed on!y two days earlier. The fault he dis- 
covered, was not in the circuit, but in the coin box — it was 
jammed to the gills! 

It didn't take long for the game to appeal- in a coin-operated 
home version that hooked up to your TV set. You may 
remember the first Magnavox Odyssey videogame — a simple 
gadget compared with today's — that sold in 1972 for about 
$100, even though the graphics were so limited that a TV- 
screen overlay was required for the background. 

The home video-game has come a long way since those 
days. During the first few years, products were replaced 
every six months by less expensive models with more game 
variations. Things have been a lot more stable since 1977— 
the year that the first cartridge-programmable videogame was 
introduced. 

The programmable games released the avid game-player 
from buying an entire console unit for every new video game 
that came out: he could update his master console with a $25- 
$30 plug-in cartridge. And today, they're still selling like 
mad! When the sales figures for 1981 are finally tallied, they 
should show that nearly 2Vi million consoles and over 20 mil- 
lion cartridges were sold. Now, a new coin-operated arcade 
game called Par Man is breaking all records, The world 
seems to be going video-game crazy. For those of you who 
have had your eye on one of those home video-games, we'll 
take a close look at three of the major systems and see what 
kinds of games those machines play. 

Atari Video Computer System 

The Atari Video Computer System, which sells for under 
$200, is one of the survivors from a treacherous time in 
video-game history that saw the end of at least one formidable 
opponent, Fairchild's Channel F video game. Atari held on 
through the tough times, slowly rewarding early Video Com- 
puter System buyers with more and more cartridges. Atari 
now offers 43 different cartridges — the largest library of any 
video-game maker — and another dozen compatible game 
packs are available from a company called Activision (see 
below). 



FIG. 1— THIS REMOTE-CONTROLLED Atari Video Computer System elimi- 
nates the controller wires and lets you control the action from anywhere 
in the room. 



The Atari game console is a modest-looking affair, with a 
series of slide switches for power, color/black-and-white TV, 
game select, game start, and difficulty. The rear panel has a 
jack for the output from the power pack that plugs into the 
wall (that setup keeps the potentially-warm power trans- 
former away from heat-hating lC's) and two nine-connector 
jacks for the hand controllers. 

Two different types of hand controllers come with the con- 
sole unit — joysticks and paddles. If you jump around from 
cartridge to cartridge, switching controllers gets to be a prob- 
lem, with cords sometimes getting tangled up. Joysticks are 
used b> 28 of the cartridges, paddles by 10. Two optional 
controllers are also available. Keyboard controllers with 12 
pushbuttons are used by four of the cartridges: steering con- 
trollers are packaged with the only cartridge that uses them. 
Indy 500. 

To help eliminate the maze of wires running to and from 
the console. Atari is gradually introducing a new wireless 
model (see Fig. 1). The wireless model, which sells for about 
$100 more, looks like something out of the 2 1 si century. But 
a close inspection reveals the same console controls as the 
hard-wired version, but in pushbutton form. The control 
panel also has red I I l> , in indicate how the controls are 
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set: those can be seen from across the room. 

The wireless unit accepts all of the available cartridges. 
Furthermore, we are told that aside from remote control, 
there is nothing about the wireless unit that will make the 
wired version obsolete. 

The wireless hand-controllers are stored beneath a flip-top 
cover in the unit, keeping everything together. The controllers 
themselves have some well-conceived features: Each con- 
troller is a combination joystick and paddle; also, game 
SELECT and GAME RESET pushbuttons are on each controller, 
so you don't have to get up to start every game. The only 
thing missing is a robot arm to switch cartridges! 

One of Atari's major attractions has been its ability to 
adapt very popular arcade video games to the Video Com- 
puter System. Since Atari makes many of the arcade games, 
they pretty much know which are the hottest. Most Atari 
cartridges have multiple-ski!) levels or variations in play — the 
43 cartridges offer a total of almost 950 variations ! Instruc- 
tion pamphlets are, for the most part, easy to follow. A num- 
ber of the cartridges offer truly challenging play. You should 
consider the following if you choose the Atari game: 

Missile Command, from the arcade game of the same 
name, places you at the control of an ant i ballistic-missile base 
charged with protecting six cities. That by itself would be 
easy, except that your base and cities are under attack from 
waves of interplanetary ballistic-missiles and cruise missiles. 
For each wave, you have 30 ABM's (in three magazines of 
10) to intercept the enemy missiles. Using the joystick, a 
cursor is moved to the point on the screen where you want 
your ABM to intercept enemy missiles; your ABM's are 
"launched" using the red button on the controller. An ABM 
rushes up to that spot and explodes. If the enemy missile is 
touched by the ABM's blast, it is destroyed. As you success- 
fully defend each wave, another, more intense wave follows. 
Missile Command can be played by one player, or by two 
players taking turns. There is also a beginner's level so that 
you can get the feel of the game. 

Adventure is a challenging game of logic, memory, and 
often hair-raising action. Your task in this one-player game is 
to locate an enchanted goblet hidden somewhere within 
castles, dungeons, and mazes of a video kingdom, and re- 
store it to its proper castle. Other objects help you in your 
hunt: keys to castles, a bridge to go through dead-end mazes, 
a magnet to retrieve objects stuck in walls, and a sword for 
protection — but you can only carry one thing at a time. There 
are also three hungry dragons who will gleefully chase you 
through a pitch-black maze just to eat you. And just when 
you think you've got the game licked, the "magic flying bat" 
steals away your prize and hides it somewhere else. The 
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ONE OF THOSE GAMES that sounds aimost too simple to be tun, try 
Circus Atari once, and you'll be hooked. 



game offers three levels of difficulty, in steps carefully 
planned to give you the feci of the kingdom and its mystical 
objects and inhabitants. The top level is the best, with all the 
objects scattered about at random. 

Circus Atari is one of those games that sounds aimost too 
simple to be fun— but try it, and you'll be hooked. It has a 
broad appeal, perhaps because it is based on a humorous 
premise instead of attacking alien invaders. Two circus 
clowns must propel each other on a teeter-totter to hit and 
puncture three rows of balloons overhead. Your job is to 
position the teeter-totter under a falling clown so the other 
can get up there to break more balloons. Except it's not 
always easy to predict where those guys are going to fall. 
And if you miss — SPLAT! With a little practice you'll learn 
how to get the clowns to jump to the high-scoring top row. 
Every time you eliminate a row of balloons, a new one takes 
its place. One variation of the game changes the speeds of the 
jumping and falling clowns at random. Circus Atari can also 
be played by one person, or two can challenge each other, 
taking turns when an opponent's clown hits the floor of the 
"Big Top." 

Activision cartridges 

Atari owners have the advantage of a second source for 
game cartridges. After all, it takes a great deal of time to 
design, program, perfect, and document a consumer-oriented 
program , and (here are only so many games a company even 
as large as Atari (or Magnavox or Mattel) can produce at one 
time. Activision is a company founded by four Atari game 
designers who went out on their own in late 1979. It has 
produced 12 cartridges for the Atari Video Computer Sys- 
tem. Many of them have won awards in video magazines. 

One significant feature of the Activision games is the quality 
of the instruction pamphlets. For the most part, they are easy 
to read, and get you playing the game very quickly. They 
also give you playing tips right up front, rather than having 
you learn the game's idiosyncracies along the way. To give 
you something to try for. most games against time or the com- 
puter offer you a chance to earn a membership emblem in a 
"club" for that cartridge by attaining specific scores. All you 
need is a photo of the TV display with your score on it. Each 
pamphlet also has a photo of the designer, with a few para- 
graphs about some of the game's special aspects. Whether or 
not those blurbs were actually written by the designers, they 
add a personal touch to the package not found on any other 
video-game cartridge. 

Skiing is a one-player game offering your choice of slalom 
or downhill runs of varying length and difficulty. Unlike the 
usual "bombs away" video game, this one requires a light 
touch on the joystick to maneuver your skier through the 
gates. Just as in real life, it is a race against the clock, with 
elapsed time plus either the number of gates left on the 
slalom course, or the distance in meters remaining on the 
downhill run, displayed on the screen. The time to shoot for 
in the hardest slalom course is 28.2 seconds. A time better 
than that qualifies you for the "Activision Ski Team." 

Freeway is an Activision game that is just plain fun for kids 
as well as adults. Here, one or two players try to maneuvei 
as many chickens as possible to the other side of a 10-lam 
superhighway in two minutes and sixteen seconds. If a 
chicken gets hit by a car or truck, it has logo back, so you've 
really got to dodge the vehicles as they race by at varying 
speeds. As a warmup, you can try game I, which is called 
"L.ake Shore Drive. Chicago, 3 A.M.," with little auto traffic. 
Then you can build up to rush-hour car and truck traffic on 
Dallas* "LBJ Freeway." If you're good enough to get at 
least 20 chickens across, you can apply for a "Save the 
Chicken Foundation" membership emhlem. 

Kaboom is a maddening test of hand -eye coordination. The 
"Mad Bomber" runs back and forth at random along the (op 
of (he screen dropping live bombs: you can hear the lighted 
fuses crackle. You start out with three buckets of water, with 
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THE CONSOLE of the Magna vox Odyssey 2 looks more like a computer 
than that of any other video game. 



which you must catch the bombs before they hit the ground, 
gaining points for each catch. If a bomb hits, all the bombs 
remaining on the screen explode; you lose a bucket, and the 
"Mad Bomber" smiles. But for every 1000 points, you can 
earn back one lost bucket. The "Mad Bomber" starts 
bombing slowly enough for novice players to get the hang of 
it. But each succeeding wave of bombs gets longer and much 
faster — up to 13 per second. It has all the addictive tension of 
a space invaders-type game, but is purely defensive. And 
3000 points gets you in the "Bucket Brigade." 

Magnavox Odyssey 2 

In the same price class as the Atari game is Odyssey 2 by 
Magnavox, It does not yet have as many cartridges as the 
Atari, but it offers a selection of games in arcade style, 
sports, and a few elementary-education activities. 

The game console looks more like a computer than any 
other video game, A touch-sensitive typewriter-like alpha 
keyboard comes into play on a few games: numeric and reset 
keys are used with every game. A set of universal joystick 
controllers are hard-wired into the rear of the console — 
there's no need to switch around controllers from game to 
game. One welcome feature on the controllers is that there 
are shallow slots at each of eight directions around the circle; 
that comes in handy when trying to maneuver accurately 
along a diagonal path. With other games" controllers, you're 
never quite sure where that diagonal position is — which can 
cost you valuable time in getting away from some video 
attacker. 

The majority of cartridges for the Odyssey 2 have coarser 
graphic displays than other video games. Characters and 
objects tend to be very block-like, and animation is some- 
what stiff. But those characteristics would be noted primarily 
by frequent arcade game-players who are accustomed to 
high-resolution graphics requiring more program-memory 
capacity than any home videogame. Younger children, and 
adults who don't get to the arcade too often, should thor- 
oughly enjoy the Odyssey - games. 

Blockout! and Breakdown! are both offered in one cartridge. 
The object in Blockout! is to work your way through the four 
rows of colored blocks by paddling a ball up against them to 
destroy them. This part of the game is similar to Atari's 
Breakout. But there's an added challenge here— either the 
computer or a second player has control over little men on 
the rows of blocks who can restore destroyed blocks. Play 
goes on for 90 seconds, or until the offense breaks through. 
Then sides change, and the second player tries to out- 
maneuver his opponent. There are more subtleties to the 
game, with added variations in Breakdown' . that make this a 
highly competitive one- or two-player cart ridge. 

UFO, is an arcade space-battle game showing that the 
Odyssey 2 is capable of more detailed graphics displays than 
earlier cartridges indicated. As master of a battle cruiser, you 



meet a screenful of roving UFO's, some of which are quicker 
and more powerful than Others. Two types are kamikazes 
that try to ram you. A third shoots at you, with deadly ac- 
curacy. Fortunately, your cruiser is surrounded by a force 
field that will ward off some shots at you and will destroy 
some of the kamikazes. Unfortunately, when your force field 
is hit, it is temporarily drained and needs an interminably 
long second or so to recharge. Fortunately, you also have a 
laser cannon to shoot at any UFO. Unfortunately, firing your 
laser also drains your energy field for a moment, making you 
open to attack. Fortunately, you can zoom all around the 
screen to escape or attack. Unfortunately, the direction of 
your laser is dependent on your direction of flight, which 
means you have to fly toward your menacing target. The 
alpha keyboard comes into play with UFO because you can 
enter the name of the highest scorer on the screen, where it 
stays for as long as the current series of games continues. 
Any number of players can take their shot at beating the 
highest score, and having both their scores and names appear 
for all to see. 




II 




FIG. 2— FIREBREATHING DRAGONS, Doomwlnged Bloodt hirsts, and as- 
sorted other nasties Inhabit the castles In Quest For The Rings, the video/ 
board game tor Magna vox's Odyssey 2 video-game system. 

The Quest For The Rings, is a Master Strategy series game 
(see Fig. 2). At almost $50, it is the most expensive cartridge 
for any video game, but is more than just a cartridge. It is un- 
questionably the most elaborately packaged game around. 
Instructions are contained in a 30-page book with a gold- 
color-foil stamped cover; but what really makes Quest For 
The Rings unique is that it is both video game and board 
game. Here's how it works. 

The first player (the "Ringmaster") hides ten ring tokens 
and assorted monster tokens under 23 castle tokens at each 
castle location on the game board. The game board is a map 
of a mythical land, with roads connecting the 23 castle loca- 
tions. Two other players work together, advancing from 
castle to castle to search for all 10 rings. At each castle, they 
must search a dungeon, cavern, shifting hall, or inferno as 
designated on the underside of the castle token. The search 
takes place on the video screen, with the heroes using the 
controllers to go after the rings and escape the monsters. The 
conditions of each search are entered into the Odyssey 2 by 
the "Ringmaster," with the aid of a special keyboard over- 
lay. The action shifts back and forth between board and 
video screen throughout the quest. 

There are, of course, many more aspects of the game that 
take a little time to learn, but is well worth it. Graphics are 
rather detailed, especially when the "Doomwinged Blood- 
thirsts" gobble up a hero, or as the fire-breathing dragons 
huff about. There are also provisions for one or two heroes to 
practice against monsters in the various kinds of castles. This 
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is best as a ihree-player game, although just two can also 
play. 

Mattel Inteltivision 

The newest video-game system is Mattel's Intetlivlsion. It 
is priced at about $100 more than either the Atari or Magnavox 
units, but for that extra money, you gel superior graphics, a 
better utilized sound package, more complex games, and the 
prospect of adding a keyboard unit thai will offer you a full- 
fledged home computer (see Fig. 3), 

The computer-keyboard component should be available 
nationally by the fall of 1982: it will sell for about S500. It 
features a 60-key typewriter keyboard and cassette player for 
prerecorded programs. Planned software includes Conversa- 
tional French (with audio also on tape). Physical Condi- 
tioning. Siock Analysis, Super NFL Football (with instant 
replays), and educational programs. Matte! has also been 
demonstrating a voice-synthesis peripheral, which may be 
offered some time in 1982. 

In the meantime, we have the fntelli vision game console, 
an uncomplicated unit with an on-off slide switch and reset 
button on the top panel. Two game controllers are hard- 
wired to the top of the unit using coiled cords. When not in 
use. the controllers and cords are stored neatly in the console. 

The universal controllers have a variety of action buttons 
(2 on each side), a 12-button numeric keyboard, and a direc- 
tion disk capable of steering in 16 directions. To veteran 
players of Atari and Magnavox games, where you watch the 
screen while your hands work the controllers automatically, 
the intellivision controllers may seem distracting on a num- 
ber of games: you often need to input keystrokes during play. 
But that is also an advantage to the skilled player looking for 
challenging games requiring strategy and offering more 
realistic play. Many of Mattel cartridges are sports games, 
with two-player action only, not one versus the computer. 

NASL Soccer is one game in which you don't need much 
eye contact with the controller once the game gels going. The 
offense controls the man with the bait, with the computer 
keeping the other offensive players in motion to help out. 
You can pass the ball to a computer-controlled offensive 
player. If he gets the ball, you are then in control of the new 




FIG. 3— SUPERIOR GRAPHICS Is just one of the features of Mattel's In- 
teltivision system. The video game Is shown here with the optional Key- 
board Component, which should be available toward the end of 1982. 



player. The characters are fairly well detailed, with a lot of 
animation. Dribbling the ball down the field, the game makes 
periodic "kicking" sounds — very realistic. On defense, you 
control the defensive captain and have partial control of the 
goalie. With the exception of offsides calls, the game has all 
the major elements of real NASL soccer — throw-ins, goa I it- 
kicks, and comer kicks. The sound of two men fighting for 
possession of the ball is also rather realistic. Side-to-srde 
scrolling of the playing Held is smooth, and it gives you the 
feel of playing on a full-size field. 

Major League Baseball is both graphically exciting and an 
interesting version of America's favorite pastime; here the 
game is won with good defense. Fielders literally ran out to 
their positions from the dugout. The pitcher has the option of 
8 different pitches, or he can throw to any inftelder to try to 
tag out a runner with a big lead. There are no fly-outs in this 
game. The defense must use the controller to select the fielder 
who is to pick up the ball, then designate the infielderwho is 
to receive the hit-saving throw. The faster you become in 
pressing the right buttons on your controller, the easier it will 
be to keep the offense from getting on base. The offense also 
has options up its sleeve, like leading off. stealing bases, and 
bunting. And. of course, there is always the chance of an 
over-the-wall home run. The game goes nine innings, with 
extra innings for ties. This too is a two-player game only. 

Space Battle. No video game system is complete without 
some kind of space game, and Intellivision is no different. 
Space Battle is a one-player game that puts you at the center 
of a galaxy under attack by bands of alien ships. You have 
three squadrons, each with three ships, to defend your 
"Mother Ship." To survive, you need to deploy your squad 
rons to the most threatening alien bands, and destroy all their 
ships before they "zap" your squadron. It is possible to 
carry on three battles at once, putting two in control of on- 
board computers, while you watch the action of the third 
squadron. But you'd better be quick, because there are more 
alien bands than you have squadrons. 

The game starts with you looking at a "galaxy-wide radar 
screen." showing where the alien groups are. Using the but- 
tons of your controller, you send out the "blue." "white." 
or "yellow" squadron to meet the approaching enemy. 
When a squadron encounters the aliens, their position on the 
radar screen flashes. Pressing the GO TO BATTLE controller- 
button for that squadron, you shift your perspective to the 
viewfinder of one squadron ship in your space dogfight. 
Alien ships twist and spin out of the way while firing lasers. 
just as in the movies. Things really gel frantic when you're 
engaged in combat and you hear the alarm that the "Mother 
Ship" is under direct attack. But if you're quick and get all 
the aliens, you'll see "ALL CLEAR" on your radar screen. 

Conclusion 

As with nearly every major purchase, no one video-game 
system does everything the way you warn it. Some players 
might want the combination of the broad selection of Atari/ 
Acti vision cartridges, the potential of Odyssey's alpha- 
numeric keyboard, the quality graphics and sound of the in- 
tellivision, and the uncluttered appearance of the wireless 
Atari Video Computer System. But this overview of three 
popular systems will give you a feeling for how the> com- 
pare. Whichever one you choose, though, you will have lots 
of video fun. r-e 
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HANG-ON-THE-WALL 3-D TV WONT BE PART OF THIS 1983 VIDEO 

spectacular. But the hip- screen f\ i.s here— in (lie form of 
projection-television receivers. The only problem the buyer 
faces is making his decision. Now that doesn't appear to be 
any more difficult than selecting a new TV does it? After all, 
once you know you want a set all you have to do is go to 
your favorite retailer, select the model you want, and then 
shop around for the best price, right'? Wrong! It's far from 
being that simple. 

To start, there are three entirely different kinds of projec- 
tion-TV systems to select from: and the selection's more 
complicated than deciding how much you want to spend. You 
could be willing to buy the largest, brightest, and best, but 
you might not be able to fit it into your viewing room. The 
three major categories of home projection-TV systems include: 

1. Over the screen of a conventional TV receiver — the 
special lens takes the picture from the TV screen, blows 
it up, and projects it onto the screen. 

2. Front projection — two or three separate projection-TV 
picture tubes that are coupled to individual lenses. Each 
tube/ 1 ens combination projects its picture (each one is a 
single color — red-blue-green for 3-color systems: ma- 
genta and blueish-green for 2-color systems) onto the 
screen. The pictures are carefully overlapped to pro- 
duce a fu It-color TV image. 

3. Rear projection — the tube/lens system is enclosed 
in a single cabinet, and through a system of mirrors and 
additional lenses the picture is formed on the rear of a 
screen mounted on the cabinet front. When that type of 
receiver was first introduced by General Electric it used 
a single three-gun projection CRT. The current model 
has three separate projection tubes. 

There is actually a fourth method, too. It goes back to the 
first days of television — a magnifying lens placed in front of 
(he TV screen. One such unit available today is a Fresncl 
lens that will double the size of the image you see. Since that 
is not big-screen television within the scope of this article it 
will not be mentioned again here. 

The problem is further compounded by the different varia- 
tions available in each of the three basic systems. For sys- 
tems that simply place a lens in front of the screen of a con- 
ventional color set there are glass lenses and plastic ones. 
There are systems that require 15-inch TV's and others that 
call for 19-inch sets. There are 2-tubeand 3-tube direct front- 
projection systems as there are 1-tube and 3-tube rear-projec- 



tion systems. There are front-projection systems that come 
all in one piece and there are others that have a separate 
projector and screen. 

What we are going to do here is give you an insight into the 
advantages and disadvantages of each of the three basic sys- 
tems and take a look at the variations and their characteristics. 
You will then have the information you'll need to select a 
system that is right for you. 

First some basics 

The picture on the screen of a TV set is relatively bright. 
Usually, it is easily viewed — even with relatively high 
ambient light levels, as long as those lights do not fall directly 
on the TV screen. Naturally, bright sunlight falling directly on 
the screen will wash out even the brightest picture. The im- 
portant difference between direct viewing and projection 
viewing is that in one instance we are looking directly at the 
source of the light, while in the other we are seeing the 
picture after it has been projected and then reflected from the 
screen to our eyes. 

In any projection system that light, in the form of a TV 
picture, is fed through a lens system. All lens systems cause 
a loss — Jess total light comes out of the lens than was fed in. 
Then it is projected over a distance to a screen. The intensity 
of the light declines progressively as that distance increases. 
In addition the image is magnified, so that the light that 
originally filled — say a 5-square-inch area — now fills a 25- 
sqttare-inch area. The total amount of light has not changed: 
it has been distributed over a larger area, so it is now much 
dimmer than it was originally. As a result, the CRT in a 
projection system must provide a much higher light level 
than a directly-viewed TV set, or the image that we see must 
be viewed in a room with less ambient light. 

Another problem that large-screen pictures present can be 
summed up simply as: "It may be larger, but it won't be 
better, and it may be worse." That means that the picture 
quality is determined by the quality of the picture on the 
screen of the projection tube. Making it larger does not add 
detail; actually, the larger picture will probably not look as 
good as the picture on your 25-inch console. The number of 
lines of information has not changed, so the quality cannot 
improve! And if you have a less than perfect picture — ghosts, 
smears, snow, etc. — it will look still worse when it is blown 
up to 5 or 6 feet across. Every defect in the picture that you 
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THIS REAR-PROJECTION TV from Panasonic features a three-lube pro- 
jection system and a 45-Inch viewing screen. 

receive will be enlarged and emphasized in the huge picture 
delivered by a projection set. So unless you already have 
"near perfect" reception, be prepared to buy a new antenna. 

Projection through a lens 

This is the simplest and usually the least expensive method 
of delivering large-screen pictures. In it, a lens is placed in 
front of the screen of a conventional color-TV set. The image 
is focussed on a screen usually positioned several feet in 
front of the lens. 

The good points behind that system include the obvious 
fact that it is inexpensive and simple. You can use an existing 
table-model TV, Generally, the larger the starting screen size, 
the brighter the image on the screen. Plastic lens systems are 
available. The only cheaper method than that is a magnifying 
lens placed in front of the screen — but that would limit the 
picture to about double the size of the set's screen. 

There are disadvantages, too. It's like a movie theater: The 
viewing room must be kept relatively dark. The TV receiver 
is not designed to be pan of a projector. Its light output level 
is not adequate enough for it to be used in a normally illumi- 
nated room. Since the projection unit includes a complete 
table-model color TV. it is relatively large and heavy. Posi- 
tioning the unit and supporting it in a off-ihe-floor location 
can become a problem. Screen size is limited by the bright- 
ness of the picture that can be delivered. As we explained 
earlier, the brightness of light projected through a lens suffers 
;i loss. \Ko, as you make the picture larger that same reduced 
amount of light is spread over a larger area making it even 
dimmer to the eye. 

One other point about that kind of system. Since you are 
starting with only the light delivered from the picture tube of 
a TV set. anything less than an excellent lens system will 
introduce light losses that may not be tolerable. The quality 
of the lens used in this kind of system is critical. The more 
light you lose in the lens, the dimmer the picture. 



Direct front-screen projectors 

Probably the ultimate projection-TV system is the 7-foot 
screen from Kloss. The picture is gigantic: it's bright, and 
you'd love to own one. Of course, there are many others. 
Some combine screen and projection set in a single unit that 
unfolds. Others are two-piece units — a separate screen 
and a separate projector. My preference is for the two-piece 
system. It delivers the largest, brightest projection pictures 
that are available for home use. Of course, you need a large 
room. You'll have to keep 5 to 10 feet of space between the 
projector and its screen and you'll have to find a space large 
enough to place that screen. In addition, you'll need room tc 
arrange your furniture to make room for people to sit where 
they can see the screen. 

Because of the light problems in watching a projection TV, 
almost all screens built for projection TV are concave in 
shape. They focus the light falling on the screen so that it is 
reflected back at the viewers in a restricted angle. While that 
reduces the viewing angle, it improves (he brightness of the 
image on the screen. But it also means that you have a 
limited area in which to arrange seats for the viewers. 

In the one-piece sets, the screen and projector are com- 
bined into an attractive piece of furniture. When it's time for 
the news, your favorite soap opera, or that classic great 
movie, the "furniture" unfolds to reveal a screen and projec- 
tor. Limitations of the system are the size of the screen. 
Maximum size is usually 3x5 feet. That's several times larger 
than a 25-inch set. but smaller than that 7-foot screen we 
mentioned earlier. 

Another variation available in those sets is a 2-color pro- 
jector. Only two projection tubes are used. The colors are 
combined, using the Land process, and believe it or not you 
get almost all the colors that a 3-color system would deliver. 
As there is one less projection tube, the system costs less. 
The two-tube system definitely works, but I'd recommend 
spending a little more for the 3-tube system. It is more natural 
and, most important of all. delivers a brighter picture. 

Rear-projection systems 

General Electric started this one with a console that had a 
50-inch screen, one projection tube, and a set of elaborate 
optics that kept the picture inside the cabinet until it was 
projected (from the inside — hence the rear screen) onto the 
screen. To improve the brightness. G-E went to a three-tube 
projection system and today that type of TV set is available 
from a large group of set makers. 

The pictures are bright and clear; noi as large as those de- 
livered by front-projection systems, of course, but certainly- 
large enough for most viewing rooms. The great advantage of 
those units is that they are one piece. The space they fill 
when they are not being used is the same as when they are 
on. so it is easier to set them up. see how they fit into the 
room and leave them there. There is also some choice in 
cabinet styles. 

On the negative side, that's one huge piece of furniture. In 
addition, the optical system is the most elaborate of any of 
the projection types. If any element should ever go out of 
alignment you could be faced with an expensive adjustment. 
Naturally, the manufacturers have sealed the optics to protect 
them against dust getting in and reducing picture quality: but 
after several thousand hours of use a cleaning may also be 
required; that is not a job for an untrained person. 

Before you buy 

Just like any other major purchase, shop before you buy, 
Look at all of the systems: see which one suits your needs 
first. Then, within the system type you choose, shop some 
more. Look at models, styles, and prices. Investigate war- 
ranties, find out who will do the set-up and take care of re- 
pairs, should they be needed later. Then buy and enjoy. 
Once you start watching those life-size images, you may not 
be able to go back to your table-model set again. r-e 
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WITH ALMOST TWICE AS MANY VIDEOCAS5ETTE RECORDERS 

(VCR's) purchased in 1981 than in 1980. it is safe to say that 
video fever is spreading. More consumers are seeking alter- 
nate or enhanced sources of video entertainment because the 
standard commercial-network fare seems less appealing. At 
the same time, improvements in microprocessor, digital, and 
optica] technology will likely bring us many new video pro- 
gram-sources, as well as new ways of watching them. 

It's surprising, but many "new" ideas aren't new at all. 
They have been kicking around research labs for decades, 
with occasional unsuccessful trials in the general market- 
place. Like the Avco Cartrivision videocassette recorder of 
the early I970*s, they were products and concepts "before 
their time" — that is. before most of us were aware that televi- 
sion could offer something other than the Gong Show. 

Let's look ahead at the video that i^ likely to come our way 
between now and the end of the decade. 



Two-channel TV sound 

Mention the word "stereo." and the first things that come 
to mind are hi-fi and music. With the introduction of stereo 
TV. perhaps as early as 1983. that may change. Actually, 
"two-channel" might be a better term than stereo: the dif- 
ference lies in the circuitry , as well as the way it is used. 

Stereo, as we said, implies music — which makes up only a 
small percentage of today's TV programming. But two-chan- 
nel sound opens the way for multilingual broadcasts of drama, 
comedy, news, and — lest we forget — commercials. Broad- 
casters would have a way of reaching the large, varied non- 
English-speaking population in this country in their native 
tongues. For example. English might he broadcast on audio 
channel I . and a second language on audio channel 2. Then, if 
a musical special, opera, or concert were broadcast in true 
stereo, a sub-audible pilot tone could be used to signal your 
TV to switch to the STEREO mode, turning on both channels 
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automatically. Other applications are possible, including a 
service for the blind featuring the regular audio on one channel 
and a descriptive narration on the other. 

From a technical standpoint, two distinct voice tracks re- 
quire more channel separation than is needed for stereo 
music. Otherwise, one channel may interfere with the other. 
Domestic manufacturers have been preparing for two-channel 
sound ever since AT&T changed its TV-network relay system 
from phone lines (with a top-end frequency response of 5 kHz) 
to microwave {with 15-kHz response). Up until then, there 
wasn't much even a high-fidelity TV amplifier could do with 
such a low-fidelity source. Several console sets currently on 
the market do offer pseudo-stereo sound, but without a stereo 
video-source (with the exception of a few laser videodiscs) or 
an established technical standard, there is little incentive to 
make a true-stereo receiver. That is about to change. More 
stereo VCR's. to join Akai's, the only one now on the market, 
will begin to appear here in 1982. They will be backed by a 
trickle of prerecorded-cassettes of concerts in stereo. Indus- 
try predictions are for that trickle to become a steady flow 
within a couple of years. 

While two-channel TV broadcasting is now in service in 
Japan and, as of last September, in West Germany (one of the 
West German receivers is shown in Fig. I ), the concept is still 
in the testing stages in this country. The Multichannel Sound 
Subcommittee of the Electronic Indus tries Association (E1A) 
has completed over-the-air testing of three proposed stereo- 
broadcast techniques. Furthermore, tests are also under way 
to choose a noise-reduction system for the stereo broad- 
casts. Systems from Dolby, dbx, and CBS are those under 
consideration. 

When stereo TV does arrive, you won't have to run out to 
buy a new TV set. You will suddenly find many stereo tuners 
available at your favorite video emporium. Some will receive 
only audio for headphone listening, or for patching into your 
hi-fi set-up. Others will also receive video for use with a video 
monitor; The age of video components will be upon us! 

Flat-panel TV 

Growing interest in home projection-television may be one 
of the reasons why TV researchers are working on a large, 
flat-panel television set. Typically, such a set would be just 
four inches deep and simply hang on a wall. Even now. the 
industry joke is that for the last 25 years, flat-panel home TV 
has been 10 years away. And true to form, last year RCA 
demonstrated a new technique for a wall-hung TV that they 
predicted would be on the consumer market "close to 1990," 
But with 100,000 or so American consumers having spent 
between $2500 and $4300 each for big-screen projection units 
in 198 Land with predictions of that interest tripling by 1984, it 
is likely that "breakthroughs" in technology will, indeed, 
make large wall-TV's affordable by 1 990. 
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FIG. 1— CURRENTLY AVAILABLE in Japan and West Germany, two-chan- 
nel TV audio should be here within the next few years. The receiver shown 
here is one of the new West German models. 




MODULATION 
ELECTRODES 



FIG. 2— TECHNICAL DETAILS of the RCA large-screen flat-pane) TV. The 
receiver will have a 50-inch diagonal screen but measure just 4 inches 
thick, allowing It to be hung on a wall. 

The RCA system under development consists of 40 one- 
inch-wide vertical modules, making up a 50-inch (diagonal 
measure) color-TV display panel, as shown in Fig. 2. Instead 
of a single electron beam sweeping across the face of a 
cathode-ray tube (CRT), each module in that system has its 
own electron beam, and those are turned on sequentially from 
left to right to produce a scan line that sweeps at the same 
speed as on a CRT. The beam is generated by electrodes along 
the back pane), only about four inches away from the face 
plate. It's a tricky system, to be sure, and one that will lake 
some time to perfect, particularly in color. 

We will, however, soon have a taste of flat TV. although in a 
pint-sized version. Portable and handheld flat-TV's from Sin- 
clair and Japanese manufacturers like Toshiba, Hitachi, and 
Matsushita will start showing up on store shelves before the 
end of 1982. (See Radio-Electronics, October 1981 issue). 

The Sinclair unit will probably be first, with its 3-inch diago- 
nal CRT made Oat by swinging the electron gun over to one 
side: a previously unsuccessful idea that had been researched 
for more than 25 years. 

Soon after, solid-state LCD panels will make a super-slim 
pocket TV possible (see Fig. 3). The LCD display will actually 
be a mosaic of 52,800 picture elements, resulting in a receiver 
with a 2-inch (diagonal measure) black-and-white screen 
such as the one Toshiba recently demonstrated. 



Teletext/videotex 

Of all the video applications of the future, probably none 
has had as much discussion — some of it quite heated — as 
teletext and videotex. Teletext is the one-way transmission of 
information over the air by a television broadcaster. The data 
is coded and sent along with the regular TV picture. It cannot 
be seen without a decoder, since it is located in one of the 
scanning lines found within the black horizontal bar that you 
see when your vertical hold needs adjustment. Videotex, also 
called viewdata, is a two-way interactive system that links 
your television to a central computer either by telephone lines 
or by a cable-TV hookup. Not only can you get the news, 
sports, and weather, as with teletext, but you can also place 
airline reservations, for example, by communicating with the 
computer using a small calculator-like keyboard wired to the 
TV. 

Many U.S. and foreign-based manufacturers are interested 
in the potentially lucrative market in home (decoders, either 
attached to your TV set or built-in) and originating-station 
(broadcast encoders, computer data banks, etc.) equipment. 
Once a technical standard is established, we can expect a great 
many stations to begin transmitting teletext, just as ihey are 
currently transmitting closed captioning t'oi the hearing-im- 
paired; also, we can expect that videotex will be widely used 
by the many cable-TV systems already in operation. 

Here is an example of what to expect by the late I980's: 
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FIG. 3— THESE HAND-HELD televisions from Toshiba use two-Inch diago- 
nal flat-panel LCD displays. 

Let's say your old microwave oven finally bit the dust, and 
you feel it's time to buy a new one. You turn on your televi- 
sion, using its many-buttoned infrared remote control, and 
select the main menu listing the videotex services that are 
available on your cable system: a typical menu, in this case 
listing financial news stories, is shown in Fig. 4. Among the 
menu's listings is one called "Consumer Information." prob- 
ably a good place to start. Entering the corresponding code 
using the remote control, another menu appears, listing sev- 
eral sources of consumer guidance. The one you want at the 
moment is comparative testing by an independent consumer 
lab. Continuing the process in the same manner soon leads 
you to the information available on microwave ovens. 

Once you've found the unit with the features you want, 
when the proper buttons are pushed, the videotex system will 
display prices, service terms, and delivery information for the 
stocking dealers in your area. Next, using your personal bank 
code, you can use the system to see if you have enough money 
to pay for the oven, and if so, order it, arrange for delivery, 
and pay the dealer. 

But you aren't done with your videotex system yet. If you 
wish, you can use it to get new recipes, and gel a printout 
from a companion printer for future reference. You could also 
use the system to take a mini-course in microwave cooking, or 
any of the many other mini-courses offered. Some videotex 
systems may also offer typewriter-like keyboards that will let 
you type a letter or message, say to a friend, and then send it 
over the system to its destination. 

Several of the services mentioned above are already avail- 
able in England, where videotex and teletext have been in 
operation for the past few years. We'll also have them here, as 
soon as everyone agrees on which system to use. 

One very important aspect of teletext/videotex is noted by 
Ed Tingley. staff vice-president of engineering for the EIA. 
He believes that the interactive use of television, "...will be 
the bridge between the public and their familiarity with data 
processing." Indeed, the TV viewer with a videotex control- 
ler in his or her hand will have access to a vast amount of 
computer-originated information. 

Direct-broadcast satellites 

To anyone who has wrestled with TV rabbit ears to get a 
reasonably clear picture of Lou Grant from a television station 
only 25 miles away, the idea of almost-perfect video from a 
satellite 22,300 miles away is mind-boggling. But. starting as 
early as the mid- 1980's. that is exactly what will be happening, 
DBS (Direct Broadcast Satellite) satellites will soon join the 
dozens of other birds in geostationary orbits around the earth. 
(For a satellite to be in geostationary orbit, its orbital speed 
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FIG. 4— A TYPICAL VIDEOTEX menu. The one shown here lists financial 
news stories. To call up one of them, the appropriate code Is keyed Into the 
accompanying controller. 

has to match precisely the speed of the Earth's rotation; to us 
on Earth, it seems to hang motionless in the sky.) Currently, 
geostationary satellites are used for military, commercial, 
telephone, pay TV. cable TV, and network-TV relays over 
long distances. The satellite dishes and receivers you now see 
advertised are designed to "eavesdrop" on the sig 

DBS satellite transmissions, however, are intended for 
home viewing. A relatively-high-power (about 100 watts) 
transmitter in the satellite will make it possible for almost 
anyone with a 2W-foot diameter dish to receive cable-quality 
signals. 

Satellite Television Corporation has received FCC approv- 
al to go ahead with its plans for a 3-channel satellite network. 
Non-commercial programming will include movies, popular 
concerts, children's programs, sports, education, cultural 
programming, and more. The signals will be scrambled, so it 
will be a subscription type of service, costing around S25 per 
month (plus abut S 100 for dish installation). Other services 
will be possible as part of the DBS network, with two-channel 
audio and teletext data among the most likely. The first Satel- 
lite Television Corporation bird is scheduled for 1985 launch, 
with a total of six satellites planned for complete U.S. cover- 
age, as well as backups. 

High-definition television 

You can add a new set of letters to the video alphabet soup: 
HDTV, which stands for //igh-Definition TV. Systems 
demonstrated by Matsushita and Sony have shown resolution 
equivalent to that of 35-millimeter motion-picture film. By 
comparison, today's color-TV image has resolution that is 
between that of 8-millimeter and 16-millimeter film. 

The key to HDTV is squeezing more scan lines onto the 
screen: 1 125 to be exact, compared with the U.S. standard of 
525. Another part of HDTV is changing the aspect ratio (the 
ratio of the horizontal to the vertical screen dimensions) from 
today's 4:3 to at least 5:3 and perhaps 2:1— making the TV 
picture more rectangular, much like the screen in a movie 
theater. But before all of that can happen, a new standard, 
both for video cameras and receivers must be accepted. 

An HDTV signal requires a lot more bandwidth than a 
standard transmission. While that may be a problem at first for 
broadcasters, wire and fiber-optic cable networks could easily 
handle the HDTV signals. Interestingly enough, the proposed 
DBS satellites will also be capable of relaying HDTV signals. 
Tests will likely be conducted early in the DBS program. 

Combine an HDTV -quality picture with a large-screen pro- 
jection receiver, like Matsushita's prototype, and you will 
really have a movie theater right in your living room. 

3-D television 

tfyou rememberback to the 1950s, there were several films 
in which the action seemed literally to jump out at you. Of 
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A COMBINATION DBS/hlgh-detlnitlon TV system is just one of the things 
we can look forward to. Such a system ts shown here. 
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course, the images did not really jump out at you. but your 
brain was "tricked" into believing that they did. If you have 
ever seen one of those films, you have a pretty good idea of 
what 3-D television is all about. 

Several significantly different systems for producing 3-D 
effects for home television are under study. All of the systems 
require the viewer to wear some sort of special glasses to see 
the 3-D effect; a few of the systems allow the viewer to see a 
standard, two-dimensional image without the glasses. 

Matsushita has demonstrated a prototype system in which 
the viewer wears special glasses (see Fig. 5) that are con- 
nected to the TV. Electronically controlled polarized "shut- 
ters" over the left and right lenses are triggered by the verti- 
cal-sync signal; they open and close in time with the specially 
prepared program material. The stereoscopic effect can not be 
seen without the special glasses. 

Another prototype system, called DOTS (Digital Optical 
Technology System) electronically adapts an existing film for 
3-D television broadcast. Essentially, the sytem analyzes the 
motion in a film, and separates the images into what appear to 
be three planes to anyone wearing the special glasses. The 
program material can also be viewed without the glasses, 
although the image will be two-dimensional. William Etra. 
DOTS inventor, concedes, however, that for the moment 
"...there is no compatible form of 3-D that compares with the 
total left-right separation of two taking lenses." Anyone who 
has used a stereo slide viewer knows what Mr. Etra means by 
total separation. 

There is hope that 3-D and high-definition TV will make a 
successful combination. In such a system, a 1125-line color 
screen would have lines ], 3, 5, etc. fed the signal from a 
left-taking camera, and lines 2.4, 6, etc, fed the signal from 
a right-taking camera. Using polarszaton and a polarized 
viewer, the resolution of the resulting 3-D image would be 
equal to or better than today's TV image. 

Cable TV will be the first to use 3-D television, mainly in an 
attempt to attract new subscribers. The 3-D material that will 
initially appear will most likely be specially prepared enter- 
tainment features, particularly movies produced to take the 
best advantage of 3-D effects. Shortly thereafter, educational 
programming may use 3-D for added clarity. Possible applica- 
tions range from pre-school awareness drills ("near" vs. 
"far") to a college-level explanation of recombinant DNA. 

All-in-one remote control 

With all of the high-technology, home-entertainment equip- 
ment that will soon be available, it may be comforting to know- 
that you may be able to link everything together and operate it 




FIG. 5 — THE IMAGE on the television would appear three dimensional to a 
viewer wearing special glasses In the Matsushita system. 

all using a wireless, microprocessor-controlled remote unit. 
Among the things that such a remote-control system will allow 
you to do is program your VCR, monitor the outside of your 
house using your security-TV system, play a two-channel TV 
broadcast through your hi-fi amplifier, check the treble con- 
trol of your stereo, and get the local weather from a videotex 
system. 

Video after 1990 

Work is already in progress on an international standard for 
digital television and the equipment to handle it. It is estimated 
that a color HDTV signal in digital form would require a digital 
VCR capable of recording at a rate of nearly I gigabit (1000 
million bits) per second! Digital TV will help eliminate the dif- 
ferences between the three TV standards used throughout the 
world: NTSC, PAL. and SECAM. Material recorded in one 
pan of the world could be viewed anywhere else without 
requiring costly scan conversion. 

By the early I990's, we may be reading about crude labora- 
tory demonstrations of moving holographic images. tele\ ision 
that will not be restricted to ihc two-dimensional plane of a 
video screen. When that system is finally perfected, uc v. ill he 
treated to images so realistic that it will seem as if our favorite 
entertainers were performing right there in our homes. 

Television is evolving into more than a passive entertain- 
ment medium. Viewers will be choosing programming from an 
increasing number of sources, not just the traditional net- 
works. Video equipment will be changing to give us more 
realism in sight and sound, better communications with the 
outside world, and more control over what we watch. This 
decade promises to be an exciting time for video. R-E 
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CX Decoder 
For Records 



With this expander, you can enjoy the improved 

dynamic range and 20-dB of noise reduction 

offered by the CBS CX system for records. 

The complete construction details are 

presented below. 



Part 2 






NOW THAT WE-Vi I \ 

plained how this CX* 
expander works, it's time to begin con- 
struction, [f you've already etched or 
purchased the PC board (the pattern ap- 
peared in last month's issue of Radio- 
Electronics), you're all set. If not, that's 
the first thing you'll need to do. 

Construction 

The PC board for the expander is laid 
out For use with the cabinet shown: a 
similar cabinet is available from the sup- 
plier listed in the Parts List. If you 
should choose to use your own. you can 
substitute panel-mounted components 
for the ones listed and run leads to the 
appropriate points on the board. 

A parts-placement diagram for the PC 
board is shown in Fig. 5. Begin by in- 
stalling resistors R38. R39. R61. and 
R62. Then mount the power transformer 
and the dual phono jacks. Transformer 
Tl has a single 117-volt primary and 
mounts with the frame running from 
front to back on the PC board. The 
transformer's tabs should be bem under 
the board for mechanical integrity and 
then soldered to the pads on the foil side 
so that the transformer's frame is elec- 
trically grounded. The transformer's 
terminals are numbered: be sure that 
terminals t and 2, which connect to the 
primary, face the rear of the circuit 
board. You will notice some extra pads 
on the board. They were included to ac- 
commodate some of the possible substi 
tutes for the transformer described in 
the Parts List. 

The special dual phono-jacks are 
mounted next. First, remove the plastic 
tab at the rear of each jack. Then snap 
the front ground-tabs into the slots in the 
ground bus and solder them in place. 
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JOEL COHEN 

Also solder the center terminals of the 
jacks, taking care that the jacks them- 
selves are lined up parallel to the board's 
surface. 

Next install the rest of the resistors, 
and the capacitors and diodes, on the 
board, followed by the five jumpers that 
go on the top side of the board. (Do not 
install the three jumpers on the bottom 
side of the board at this time.) When that 
is done, install all of the transistors and 
IC's: to prevent damaging the IC's, it's 
a good idea to use sockets. 

The volume control, R22-a and R22-b 
(a dual audio-taper potentiometer), 
can be mounted next, followed by the 
switches. The switches listed on the 
Parts List come as a single assembly: 
they can also be purchased (and mount- 
ed) individually. For the Schadow 
F-series switches, the switch height is 
determined by the shoulder on the PC 
pins. The Centralab switches require 
716-inch spacers. Two of those spacers 
are required if the switches are mounted 
individually, three are required — two at 
the front and one at the back— if the 
switch assembly is used. The switches 
should be lined up so they are at right 
angles to the front of the board — other- 
wise the switch buttons may not fit 
through the holes in the pre-drilied en- 
closure cleanly. 

The LED has three leads of different 
lengths. The center lead, which is the 
longest one, is the common cathode. 
The red-element lead is the second long- 
est one; the green-element lead the 
shortest. Holding the LED with the red- 
element lead to the right, bend the body 
of the LED forward 90° at the point 
where the leads taper down. Solder the 
LED to the board, allowinga lead length 
from the bend to the top of the board of 
14 inch. 

Mount two stake-on terminals at the 



upper-left corner of the board, near the 
transformer. They are used to attach the 
line cord, but do not do that at this time. 
If you do not have stake-on terminals, 
you can make them out of short pieces 
of tinned 18-gauge (or larger) uninsu- 
lated wire. Finish up by installing the 
three long insulated jumpers on the foil 
side of the board: those are located in 
the lower right-hand corner (as seen 
from the top side of the board) and are 
connected to switches S2 and S3. 

Final assembly 

The expander board is now complete 
and needs only to be installed in its cabi- 
net. Almost any enclosure can be used, 
the only requirement being that it be 
large enough to hold the PC board, con- 
trols, and jacks without crowding. 
While the instructions that follow apply 
specifically to the pre-dril!ed cabinet 
mentioned in the Parts List, the proce- 
dure is essentially the same for any 
other one. 

The plastic lens for the LED should 
be snapped into the small hole near the 
center of the front panel. Then, making 
sure that all of the switches are in the 
"in" position, ease the board into the 
cabinet so that the shaft of the volume 
control passes through the left-hand 
hole in the front panel. Push the board 
forward, lower the rear edge, and finally 
slide it back until the mounting holes in 
the board line up with the cabinet stand- 
offs. Mount the board using four l A -inch 
6-32 sheet-metal screws. 

Thread the line cord through the hole 
in the rear of the chassis and place a 
plastic strain-relief over it. Solder the 
iine cord to the stake-on terminals (or 
short pieces of wire), using a heat sink 
to prevent melting the solder securing 
the terminals to the PC board. When 
that is done, squeeze the strain-relief 
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FIG. 5— PARTS-PLACEMENT DIAGRAM for the CX expander. The three long jumpers in the lower 
right-hand comer of the board go on the foil side, and are installed last. 

PARTS LIST 
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Resistors, V* watt, 5%, unless other- 
wise noted 

R1, R6. R52— 470.000 ohms 

R2, R23. R27— 15.000 ohms 

R3. R53, R54— 1200 ohms 

R4, R5, R7, R8, R11. R18-R20, R24, 
R32, R33, R35. R36. R51— 10.000 
Ohms 

R9. R46— 33,000 ohms 

R10. R42, R44— 91.000 Ohms 

R 12— 3000 ohms 

R1 3—200,000 ohms 

R14. R49— 20,000 ohms 

R15. R16— 150,000 ohms 

R 17—4700 ohms 

R21, R25, R28. R29, R50— 1000 ohms 

R22— 100 ,000-o hm dual potentiometer, 
audio-taper. PC mount 

R26— not used 

R30, R31. R43, R45, R60— 5100 ohms 

R34, R37. R59— 250.000 ohms, trimmer 
potentiometer, PC mounl 

R38-R41, R57. R58, R61. R62— 100.000 
ohms 

R47, R48— 68.000 ohms 

R55. R56— not used 

Capacitors 

C1 . C2— 690 pF. axial ceramic. 5% 

C10. C1 1—2700 pF, axial ceramic, 5% 

C3. C4. C6. C7, C14. C15— 0,1 uF, 
ceramic disc 

C5, C8. C9 — 10 yF. aluminum electro- 
lytic. 16 volts 

C12, C13— 470 uF. aluminum electro- 
lytic, 35 volts 

Semiconductors 

D1-D4— 1N4002 

D5-D12— 1N458 

LED1 — dual element LED. Dialight 
521-9178 or equivalent (DO NOT 
USE A BIPOLAR TWO-COLOR LED) 



ICl . IC2— LF347N quad FET-input op- 
amp 
IC3— LM13700N dual transconductance 

amplifier 
IC4 — LM324N quad op-amp 
IC5— LM340L-15 or 78L15 regulator, 

+ 15 vofts, 100 mA. 
IC6— LM320L-15 or 79L15 regulator, 

-15 volts, 100 mA. 
Q1. Q3— 2N3904 NPN transistor 
02. Q4— 2N3906 PNP transistor 
J1-J8 — dual RCA-type phono jack. 

right-angle PC mount 
S1-S3 — three-switch assembly (1 
OPDT. 2 4PDT), PC mount. Centra- 
lab PB20 series or Schadow F series 
T1— 35 VCT, PC mount. Dale PL-12-09 

or equivalent 
Miscellaneous: PC board, case. wire. 

hardware, line cord, solder, etc. 
NOTE: The following are available 
from Sound Concepts, Inc., P.O. Box 
135, Brook line. MA 02146: SX-1— PC 
board (etched, drilled, solder masked, 
with power terminals), S16.00; 5X-2— 
switch assembly with knobs, volume 
control with knob, four dual-phono- 
jacks, three trimmer potentiometers, 
and the dual LEO with lens, S13.50: 
SX-3— IC1-IC6, S11.00; SX-4— all resis- 
tors, capacitors, diodes, and transis- 
tors, SB. 00; SX-5 — power transformer, 
S7.50: SX-6— silk-screened chassis, 
cover, line cord, strain relief, and 
hardware, S 18.00; SX-7— calibration 
record, $2.00; SX-80— assembled unit 
with one-year warranty, $119.00. Add 
$2.00 for shipping and handling for all 
orders within the continental United 
States. Massachusetts residents add 
5% sales tax. 



and insert it into the hole in the cabinet, 
leaving a little slack in the cord inside 
the enclosure. Snap the LED into the 
back of the lens, attach the volume- 
control knob, slide the fiber washers 
that come with the switches over their 
shafts, push on the switch buttons, and 
you are nearly finished. Figure 6 shows 
how the expander should look at that 
point. 

Calibration 

Calibrating the expander requires 
feeding a I -kHz, 0-dB-reference tone, 
into each channel and adjusting potenti- 
ometers R37 and R34 so that LED I 
glows orange (both the red and green 
elements on). A test record for calibra- 
tion is available from the supplier listed 
in the Parts List. Once the unit has been 








FIG. 6— THIS IS HOW the completed CX ex- 
pander should look just before the case is 
closed up. Note that the unit shown here was a 
prototype and its layout is slightly different 
from that of the one described In this article. 



calibrated for a particular amplifier and 
phono cartridge, it should not need any 
further adjustment until either one is 
changed. 

As you might suspect from the fact 
that CX records can be played satisfac- 
torily without any expansion, the CX 
system is very tolerant of mismatches in 
the encode and decode reference-levels. 
In fact, it is almost impossible to detect a 
mismatch of as much as 6 dB. Thus, if 
you do not have access to a recording of 
the reference tone, and do not wish to 
purchase the test record, a 150-millivolt, 
1-kHz signal can be used for the calibra- 
tion procedure. That signal will be with- 
in I or 2 dB of the proper reference level 
for the majority of amplifier/phono-cart- 
ridge combinations. 

The last adjustment that has to be 
made is nulling the offset voltage of the 
transconductance amplifiers. That is 
done to insure that there is a minimal DC 
shift at the outputs (pins 8 and 9) of the 
LM 13700 as the gain of that IC changes. 
The 0-dB reference tone is used for that 
adjustment, also. With the volume con- 
trol (R22) set at maximum, feed the tone 
to either of the channels and monitor the 
corresponding output of IC3 (pin 8 or 
pin 9) using a high-resolution DC volt- 
meter. Note the voltage measured and 
remove the tone, still monitoring the 
output from iC3. Continue to apply and 
remove the tone, and adjust R59 until 
the difference in output levels (with the 
signal applied and absent) is at a mini- 
mum. Since the magnitude of the volt- 
age shift, as well as the signal level, is 
increased as the volume control is 
rotated clockwise, the control is set to 
maximum to get the best resolution, Be- 
cause the two halves of IC3 are closely 
matched, the adjustment need only be 
made for one of the channels. 

The final step is buttoning up the cabi- 
net. Note that the front and back of the 
cover are different; the mounting holes 
are farther in from the front edge than 
they are from the rear. Slide the cover 
over the chassis and attach it using four 
4-40 bolts. Attach the four rubber feet to 
the bottom of the unit, and your ex- 
pander is ready for use. 

Set-up and use 

The expander is designed so that it 
can be connected as part of an external- 
processor loop, a tape loop, or between, 
your pre-amp and power amp. If you 
connect the expander in an external- 
processor loop, connect the jacks labled 
output on your receiver or pre-amp to 
jacks J 1 and J2, input from preamp. on 
the expander: connect jacks J7 and J8. 
OUTPUT TO PREAMP. on the expander to 
the input to the processor loop on your 
receiver or pre-amp. 

When it is part of a tape loop, the tape 
OUT or RECORD OUT jacks on your re- 
ceiver or pre-amp should be connected 
to jacks J 1 and J2 on the expander. Also 



connect the tape recorder's line inputs to 
jacks J3 and J4, TO TAPE recorder line 
IN. and connect jacks J7 and J8 to the 
tape in jacks on your receiver or pre- 
amp. Finally, connect your tape record- 
er's output to jacks J 5 and J6, from 
TAPE RECORDER OUTPUT, on the ex- 
pander. When the expander is connect- 
ed tn that way, the tape recorder will 
record normally, regardless of how the 
expander is set. However, to play back 
a tape, switch SI, tape/source, will 
have to be in the TAPE (in) position. To 
use either the tape recorder or the ex- 
pander, the tape-monitor switch on your 
receiver of pre-amp must be in the ON 
position. 

To use the expander between your 
pre-amp and power amp. the output 
jacks on the pre-amp should be con- 
nected to jacks J I and J2 on the ex- 
pander. Jacks .17 and J8 should be con- 
nected to the input jacks on the power 



amplifier. 

The expander is fairly simple to use. 
When the on/off switch (S2) is in the 
OFF position (out), the expander is by- 
passed and no processing takes place. 
When that switch is in the on position 
(in), there are two operating modes; 
those are selected by switch S3 (peak/ 
CX). The cv position (out) should be 
used for all CA'-encoded material. When 
S3 is in the peak position (in), the dy- 
namic range of non-encoded material is 
expanded. The position of switch SI de- 
pends on how the expander is con- 
nected. If it is installed in a tape loop, 
that switch should be in the tape posi- 
tion (in); it should be in the source posi- 
tion (out) for all other applications. The 
volumf control (R22) is active only 
when the expander is in use: it should be 
adjusted so that the volume on loud pas- 
sages is the same regardless of whether 
the expander is on or off. R-E 
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SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36-page 
booklet containing a complete reprint 
of all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This all-inclusive report gives you all 
the data you need to build your own 
Backyard Satellite TV Receiver, 

■ TELLS ALL ABOUT domestic satel- 
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 
m LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 



home constructor, can meet them. 
Find out what mechanical and elec- 
tronics skills you need. 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers built at comparatively low 
cost, 

■ ANTENNA DESIGN... and ex- 
actly how you can build a spherical 
antenna, while keeping total earth- 
Station cost for the complete system 
under $1 ,000. 

■ THE FRONT END is critical when 
you build your own system. We help 
you explore several different ap- 



proaches to making one that will 
work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you di- 
rect-from-sateHite TV reception In 
your own home. 



To order your copy: 
Complete coupon and enclose it with 
your check or money order for $6.00. 
We will ship your reprint, postpaid in 
U.S. and Canada, within 6 weeks of 
receipt of your order. Alt others add 
$4.00 for postage. New York State 
residents must add 4Sc sates tax. 



SateHiteTV Reprints 
45 East 17th Street 
New York. N.Y. 10003 



I want reprints @ $7.00 each, plus SI. Han- j|^ 

tiling & Postage. 

I have enclosed £ , N.Y. State residents must 

add sales tax. taw 
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COMPUTER CORNER 



Peripherals for your computer 

KATHY TEKAWA* 



THE WORD "COMPUTER- IS SUCH A GEN- 

eral term that it is often difficult to de- 
fine exactly what it means. The com- 
puter itself is a box with many electronic 
parts, but alone it serves no purpose. 
There are many accessories — called 
peripherals — that, although not an in- 
trinsic part of the basic system, are 
needed to get a computer running and 
performing tasks. Generally speaking, 
peripherals are used for input and/or 
output, and include such devices as 
cassette tape-recorders, disk drives, 
terminals, modems, printers, and many 
other add-ons. As you can see, that 
would be quite a bit of material to cover, 
so, for now, we'll take a ciose look at 
just a few popular types of peripherals: 
terminals, printers, and modems. 

Terminals 

A terminal, perhaps the most im- 
portant peripheral, is the human inter- 
face with the computer — you use it to 
get information into and out of the sys- 
tem. It consists of a keyboard for input, 
and either a video display or printer for 
output. Both types of terminals, video 
and printing, have advantages and dis- 
advantages. 

There are four basic parts to a video- 
display terminal such as the one shown 
in Fig, 1. They are the CRT (Cathode 
Ray Tube) used for displaying data; the 
alphanumeric keyboard for inputing 
data; the video-dispfay circuitry, and 
the interface circuitry that sends and re- 
ceives data to and from the computer. 




FIG. 1 



The principal advantage of video-dis- 
play terminals over printing terminals is 
speed; video terminals can fill a screen 
with information almost instantaneously. 



while printers run at speeds between I0 
and 180 characters-per-second. Speed 
is an important factor when transferring 
data — whether it's to or from the com- 
puter. Video terminals, having no 
moving parts in the display section, 
also offer improved reliability and 
much lower noise levels. For those rea- 
sons, video terminals are more widely 
used than printing terminals. 

One disadvantage of video terminals 
is that they do not produce a permanent 
record of the output data. Video dis- 
plays, as a rule, can present a maximum 
of about 2,000 characters at a time, and 
many have less than half that capacity. 
Once a screen is full, the information 
on it has to be removed to make room 
for more. To get a permanent record, 
you need to add a peripheral called a 
printer or, instead of a video terminal, 
use a printing terminal. A printing 
terminal presents the information on 
paper instead of on the screen of a CRT, 

Printers 

A printer differs from a printing ter- 
minal in that it is an output-only device; 
it has no keyboard for inputing data. 
Printers, now more than ever, offer 
faster printing speeds, lower power 
consumption, better reliability, and 
lower cost. The main advantage of a 
printer over a printing terminal is cost 
and, in the case of some printers, speed. 



'Managing Editor, Interface Age Magazine 




FIG. 2 

There are two basis types of printers 
— dot-matrix and solid-character. Print 
speeds vary from 10 to 180 characters 
per second, with dot-matrix printers 
usually operating at the higher speeds, 
A dot-matrix printer is shown in Fig. 2. 
While dot-matrix printers are frequent- 
ly faster and more versatile than solid- 
character printers, the quality of the 
dot-matrix letters leaves something to 
be desired when compared to the type- 
writer-quality output of the solid-char- 



acter devices. For that reason, most 
businesses use solid-character printers 
for applications such as word processing. 

Modems 

Let's turn our attention to another 
type of peripheral device — the modem. 
("Modem" is an acronymn for MOdu- 
lator-DEModulator.) It gives you the 
ability to communicate with other com- 
puters over long distances, most often 
using telephone lines. On the trans- 
mitting end, the modem turns serial 
binary data from a computer into audio 
tones. On the receiving end, another 
modem turns the audio tones back into 
serial binary data. 

Data is sent using one of three basic 
systems: simplex, half-duplex, and full- 
duplex. The simplex system allows 
data to be sent in one direction only. 
Half-duplex allows two-way communi- 
cation, with one computer at a time 
sending data. Full-duplex allows both 
computers to send and receive data 
simultaneously. While full-duplex is 
generally preferred, simplex and half- 
duplex modems are less costly and 
complex. 




FIG. 3 

There are two types of modems — 
acoustically-coupled, and direct-con- 
nect. An acoustically-coupled modem 
needs no connection to the telephone 
line — the telephone receiver fits into 
two cups in the top of the modem, as 
shown in Fig. 3. A direct-connect 
modem, on the other hand, is wired di- 
rectly into the telephone line and pro- 
vides more reliable communications be- 
cause there is no way for ambient noise 
to be transmitted. It's not important to 
know the technical differences between 
the two. or how they operate at this 
time, but acoustically-coupled modems 
are more popular due to lower cost and 
convenience. r-e 



84 





SHU^ 6 




|jj 



!%KS 



pioduos 




Solve your perplexing paging problems. . . 



No one microphone is correct for every paging 
situation — different circumstances require different 
and sometimes unique solutions. That's why Shure 
has drawn on its unparalleled knowledge of 
microphone design to create a series of paging 
microphones specifically designed to reduce or 
eliminate the most common paging problems. 

• If you're facing high ambient noise levels, use the 
Model 562; • moderate background noise levels re- 
quire Model 515SBG or 515SB-G18:»for permanent 
mounts, Model 561 ; • mobility for paging or dispatch- 
ing calls for Model 450: • if you have limited space, 



use Model 41 4B: • an excellent limited space model 
that can stand up to extreme abuse is Model 507B; ■ 
and if these won't solve your problem, read on. 



...by the book 



For all the facts on Shure 's full line of paging 
microphones fill out and return the coupon below 
for your FREE copy of our new 72 page catalog 
describing over 150 microphones. No matter what 
your needs, there's a Shure microphone right for you. 



Yes, send me your new Full Line Microphone/Circuitry 
I Catalog, AL700. (Outside the U.S., enclose $2.00 for 



The Sound of the Professionals 



l| postage handling.) PLEASE PRINT 
|| Name_ 



I Address, 



City, 



Shure Brothers inc., Dept. 63, 222 Hartrey Ave., Evanston, IL 60204 

In Canada: A.C. Simmonds & Sons Limited 

Manufacturer of high fidelity components, microphones, 

loudspeakers, sound systems and related circuitry. 
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A state-of-the-art scanning receiver 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



IN THE PLAY AND MOVIE OKLAHOMA! A 

young cowboy named Curly visits Kan- 
sas City and sees a "skyscraper" — a 
building seven stories high. When he 
returns home he tells his friends, 
"They've gone about as far as they can 
go." 

Last time I looked at VHF-UHF 
scanners [ also thought they'd gone 
about as far as they could go. Elec- 
tronically, they had about the maximum 
theoretical sensitivity (and the optimum 
selectivity) for the price: and in the area 
of features, using computer technology, 
they could be set Jo scan a user-deter- 
mined range of frequencies, cross bands 
during a search or scan, be bank-select- 
ed, and do just about anything else you 
could want. 

But like the height of buildings, there 
seems to be no limit when it comes to 
applying computer technology to con- 
venience features, for the microproces- 
sor makes yesterday's dreams today's 
technology. We have come to expect 
any "deluxe" scanner to have a micro- 
processor and a random-access memory 
(RAM) that is user- prog rammed hy 
using a keypad to enter the desired fre- 
quency for a channel, or frequencies 
for a "search." 

Fortunately, a microprocessor is a 
microprocessor, and if it can accom- 
modate a random-access memory pro- 
grammed hy the user it can accommo- 



date a read-only memory (ROM) that is 
pre-programmed by the manufacturer 
for specific frequencies. That's exactly 
what we get in the latest generation of 
scanners, represented by the Bearcat 
300 (shown in Fig. 1), which, in addition 
to all of the expected microprocessor- 
controlled features, has a feature called 
Service Search. 

For that mode a ROM is programmed 
with the frequencies for specific ser- 
vices such as Police, Fire, Marine, and 
so forth. In the case of the Bearcat 300, 
II services, covering over 2100 active 
frequencies, spread over 3 bands— Low- 
VHF. High-VHF. and UHF— are pre- 
programmed. Each of the 1 1 services 
can be user-programmed to scan any 
combination of the three bands. The 
digital frequency-display indicates the 
frequencies as they are scanned and, 
when an active frequency is found, 
where the scan stops. If you try to 
search a band that is not used by a 
particular service, the scanner automat- 
ically switches to a band that is used. 

For example, there are police fre- 
quencies assigned to all three bands. If 
all three are selected, the scan will 
start at the Low-VHF band and proceed 
through the High-VHF and UHF fre- 
quencies assigned for police use; when 
it has scanned all of the frequencies, it 
will cycle back to the Low-VHF band. 
[f. however, the user "punches up" 
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FIG. 1 



only the UHF band, the scanner will 
cycle through the UHF police frequen- 
cies of 460.025 to 460.500 MHz. (The 
Fire-service search would cover 460.600 
to 460. 625 MHz.) 

The Marine service, however, only 
uses frequencies on the High-VHF 
band; regardless of which band is select- 
ed, the scanner will always switch to the 
Marine VHF segment when the marine 
Service Search button is pressed. It's 
the same with the Aircraft band; regard- 
less of which bands are selected, the 
receiver always switches to the Aircraft 
band when the AIR Sen- ice Search is 
activated. 

Cute? Yes. Useful? Most certainly — 
at the very least for the scanner hobbist! 
But there's even more. (You can really 
load up a microprocessor — the sky's the 
limit.) 

The Service Search feature always 
starts on a user-selected reference chan- 
nel, one that's intended for program- 
ming. For example, assume that the 
user wants to program channel 25 for the 
local police handie-talkie frequency. He 
would manually select channel 25 using 
the keypad, and then press the police 
button and the UHF button. When he 
was certain the scan had stopped on the 
local police frequency, pressing the e 
(for "FNTER") on the keypad would en- 
ter the display frequency into channel 
25. By pressing the appropriate buttons, 
the user could also program the micro- 
processor to count the number of times 
channel 25 was active, and even pro- 
gram the scanner so that activity on a 
channel would cause a set of relay con- 
tacts (rated at 500 mA) to close. That, 
for example, could start a tape recorder 
to record the channel-25 traffic. 

That feature can be programmed for 
any channel or channels. If five chan- 
nels are programmed, for instance, the 
microprocessor will close the auxiliary 
contacts whenever any of the five be- 
come active during a scan. 

Surprisingly, the Bearcat 300' s micro- 
processor is not programmed to accept 
user-lockout of "birdies" — spurious 
signals generated by the frequency syn- 
thesizer (common in consumer equip- 
ment). The scanner has a few birdies, 
which (though weak) are sufficient I y 
strong to break a "soft" squelch setting. 
If they are "received" during a service- 
or programmed-search the scan will 



stop until the RESUME button is de- 
pressed. Alternatively, the SQUELCH 
control could be advanced slightly so as 
not to open the squelch on the weak 
birdies — but it would also not open on 
weak signals. 

Actually, the birdies rarely prove to 
be a problem, but it's curious that they 
weren't programmed out, or that at least 
some way for the user to program them 
out of the reception range wasn't pro- 
vided. Perhaps the next generation of 
ROM's will take care of that shortcom- 
ing, but at least we know that they 
haven't ""gone as far as they can 
go" — yet. R-E 




"Cloudy again! That makes it twenty- 
six straight days!" 



This publication 
is available 
in microform. 







University Microfilms 
International 



300 North Zeeb Road 

Dept. RR. 

Ann Arbor, Mi. 48106 

USA. 

30-32 Mortimer Street 
Dept. P.R. 
London WIN 7RA 
England 




CATALOG 

Discover the newest in electronics 
for your home and business... 

• Computer hardware and software • Earth Station 

• Self-study educational courses • Precision test 
instruments • Computerized weather instruments • 
Complete Soiar Hot Water Systems • Automotive and 

home energy savers • Color TVs and 
video accessories • Fine stereo high- 
fidelity components • Amateur radio gear 

...till in easy-to-build, 
money-saving kits. 




Send for the all-new, free Heathkit Catalog today! 



104 pages describe 
over 400 exciting 
kits for your 
electronics hobby. 

It cojpon is missing, 
write Heath Company, 
Department 020-852. 
Benton Harbor, 
Ml 49022 



Please send my free Heathkit Catalog. 
I am not currently receiving one. 
Mail to: Heath Co., Dept. 020-852, 
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STATE OF SOLID STATE 



What's new in solid-state technology? 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



FOR THE NEXT FEW MONTHS, UNTIL WE 

hear from you exactly what sort of 
column you'd like this to be, I'll devote 
most of my attention to solid-state de- 
vices and circuits of interest to the ex- 
perimenter, "do-it-yourselfer." and 
technician. 

You won't hear too much about new, 
sophisticated devices costing several 
hundred dollars each unless they use a 
new technology that I know you'll want 
to read about. 

Space permitting, here are the topics 
you can expect to find covered in this 
column: descriptions of new solid-state 
devices along with technical data and 
applications for them, and possible sug- 
gestions as to how you can use them as 
replacements for more familiar devices; 
new circuits along with schematics that 
you can use to build a new device or 
instrument, or improve an old one: an- 
nouncements of new literature, and 
short book reviews. From time to time, 
we'll cover new solid-state tech- 
nologies — what they are. how they 
were developed — and will evaluate their 
usefulness. 

Constant-current diodes 

From Teledyne Crystalonics (147 
Sherman St., Cambridge. MA 02140): 
The CIL-250 through CIL-257 current- 
regulator diodes provide a constant 
current (nominally 5 to 10 mA) with a 
high source-impedance over a wide 
voltage-range. The diodes are basically 
N-channel JFET's with the gate and 
source shorted together internally. 
That short maintains V GS at zero volts, 
so when the device is operated with a 
drain voltage greater than pinch-off (6 
volts) it becomes a high -impedance 
constant-current source. 





TABLE 1 




Type 


Regula- Minimum 


Peak 


No. 


tor cur- 


dynamic 


operating 




rent (mA 


impedance 


voltage 




at 25V) 


(ohms) 


(volts) 


CIL-250 


5.10 


230K 


80 


CIL-251 


5.60 


230K 


80 


CIL-252 


6.20 


230K 


70 


CIL-253 


6.80 


225K 


70 


CIL-254 


7.50 


225K 


60 


CIL-255 


8.20 


225K 


60 


CIL-256 


9.10 


220K 


50 


CIL-257 


10.00 


220K 


50 



The diodes are in a glass-body DO-7 
package with a wide color-band marking 
the cathode end. The main electrical 
specifications appear in Table I . 
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FIG. 2 



NFET technology that combines N- 
channel J FET's with bipolar devices on 
the same chip. They are considered 
ideal for use with high-impedance sig- 
nal sources, and for single-power-supply 
applications where the input signal is at 
or near ground potential (0.5 volt or 
less), as in some automotive, telecom- 
munications, and instrumentation sys- 
tems. With an input impedance of 
about 10 2 ohms ( 1 million megohms), 
the device features low-distortion class- 
AB outputs. The input common-mode 
range includes ground or - V cc , so the 
IC's can be used when input signals are 
as low as ground of — V cc . The band- 
width is MHz. 

The devices are fast and operate with 
low offset-current and low input-bias. 
The offset current is typically 50 
picoamps. Most comparable op-amps 
have an offset current in the 50-nanoamp 
range. The input bias is 100 picoamps. 

The op-amps can operate from a 
single supply over a range of 3 to 36 
volts. When operating from a dual 
supply, the difference between the two 




FIG. 3 



The symbol and internal connections 
for the CIL-250 series are shown in Fig. 
1 . Figure 2 shows a clipper or square- 
wave generator made from two current- 
regulator diodes and a back-to-back 
Zener diode. Peak output-voltage is ap- 
proximately 0.7 + V z . Figure 3 shows 
how a high-quality triangle wave can be 
developed from either a sine wave or 
square wave. The square-wave input 
provides the cleaner waveform at zero 
crossover. Output amplitude is equal to 
the diode current multiplied by the time 
period (T) divided by capacitance (C). 

JFET op-amps 

From Texas Instruments (PO Box 
225012, Dallas. TX 75265) come the 
TL091 and TL092 JFET op-amps: they 
are designed for singie-power-supply, 
low-level input-signal applications. The 
new op-amps use the Texas Instruments 



supply lines can range from 3 to 36 
volts. Output is from -V cc to a value 
of +V CC minus 1.5 volts. 

The IC's include internal frequency- 
compensation and short-circuit protec- 
tion. Continuous total-power dissipa- 
tion at or below 25°C is 680 mW. Free- 
air temperature range is 0°C to 70°C. 

The Texas Instruments TL091 and 
TL092 are identical in function but the 
TL091 is a single op-amp while the 
TL092 is a dual device. Both are avail- 
able in either 8-pin DIP plastic (P suffix) 
or ceramic (JK suffix) packages. The 
100-piece price ranges from $0.65 to 
$1.22 each, depending on device type 
and packaging. 

Frequency synthesizer 

Another new device from Texas In- 
struments is the AC5945N AM/FM 
synthesizer IC that electronically tunes 
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in radio stations, thus eliminating me- 
chanical and electromechanical opera- 
tions. All tuning-functions are on a 
single [C to simplify and improve the 
tuning of auto and home AM/FM 
radios. The IC contains the digital por- 
tion of a phase-locked-loop synthesized 
AM/FM radio, plus an interface to a 
microprocessor, such as a Texas In- 
struments TMStOOO, which is hooked 
up to the radio and to a digital keyboard. 

The AC5945N is fabricated using I 2 L 
integrated /njection Logic) technology, 
which allows the device to operate at 
very low standby-current levels, typi- 
cally 5 mA at 5 volts — a prime con- 
sideration in auto radios. That makes 
this IC idea! for such an application. 

The synthesizer provides frequency- 
reference signals to the microprocessor 
to aid in tuning the radio and to provide 
a time-of-day clock. The device uses 
three power supplies: 5 volts at 80 mA 
for the ECL and [ 2 L sections; 7 to 15 
volts at approximately 2 mA for the 
phase-detector output driver, and 4.5 to 
24 volts at about 5 mA for the count- 
down chain. The phase-detector output 
is a constant 10 volts, so it can be used 
in a wide range of tuners; that also 
makes it useful as a direct varactor- 
drive. The IC frequency synthesizer 
has a wide tuning-range and is intended 
for use with 10.7-MHz FM and 460- , 
455-, or 260-kHz AM IF's. 

Free-air temperature range is -40°C 
to +85°C. The AC5945N comes in a 16- 
pin plastic DIP package and is priced at 
$5,66 each, in 100-piece lots. 

Voltage regulators 

Motorola has introduced a 0.5-amp, 
positive, adjustable, 3-terminal linear 
voltage-regulator series — the LM1 17M, 
LM217M, and LM317M. The devices 
are capable of supplying over 500 mA at 
output voltages ranging from 1.2 to 37 
volts. They feature internal current 
limiting, thermal shutdown, and safe- 
area compensation, thus making them 
virtually failure proof. They can be 
used to make simple adjustable switch- 
ing-regulators and programmable-out- 
put regulators. By connecting a fixed- 
value resistor between the adjust and 
output terminals of the IC, the LM1 17M 
series can be used as a precision cur- 
rent-regulator. 

The devices are available in TO-66 
and TO-220 packages. Devices in TO- 
66 packages are available in 0°C to 
125 D C, -25°C to 150°C, and -55°C to 
I50°C operating ranges, with prices 
ranging from $1.25 to $5.07 in lots of 
1 OX) to 999. The TO-220 plastic package 
is available only in the 0°C to 125°C op- 
erating range. 

For data sheets or other information 
on those devices, contact Motorola 
Semiconductor Products. PO Box 
20912. Phoenix. AZ 85036. 



Data-acquisition catalog 

Data Acquisition Components and 
Subsystems is a 880-page catalog listing 
the complete Analog Devices line of IC 
and modular data-acquisition compo- 
nents and subsystems for measurement 
and control. Among the 18 categories of 
components and devices listed are op- 
erational, instrumentation, log-antilog 
and isolation amplifiers; RMS-to-DC. 
analog-to-digital, digital-to-analog, and 
frequency-to-voltage and voltage-to- 
frequency converters. Included in each 
section are data sheets, application 
notes and definitions of pertinent 
terms. — Analog Devices, PO Box 280, 
Norwood. MA 02062. 

Diodes and transistor data 

1980-198! Data Book is a 300-page 
diode and transistor product catalog is- 
sued by General Semiconductor Indus- 
tries. The separate listings include the 
company's TransZorb PN silicon transi- 
ent-voltage suppressors, Zener diodes, 
temperature-compensated diodes, and 
NPN switching transistors with I c 's 
ranging from 3 to 50 amps. — General 
Semiconductor Industries, PO Box 3078, 
Tempe, AZ 85281. 

Optoelectronics data 

Solid-State Emitters (Book SSE-100) 
is 24 pages of tabular data and outline 
drawings for RCA's line of infrared- 
emitting diodes, pulse and CW-ope rated 
injection lasers, stacked-diode lasers, 
and laser systems. The applications sec- 
tion has schematics of typical drive-cir- 
cuits for IR diodes and injection lasers. 
Write for SSE-100 product guide.— 
RCA, Solid State Division, Box 3200, 
Somerville, NJ 08876. 

IC data catalog 

1981 Data Catalog from Standard 
Microsystems Corp. is a 255-page data 
book listing IC's designed especially for 
computer applications. Included are 
baud-rate generators, keyboard encod- 
ers, video processors, and timing con- 
trollers for CRT displays, character gen- 
erators, and row bufferes. — Standard 
Microsystems Corp., 35 Marcus Blvd., 
Hauppauge, NY 1 1788. 

Zener cross-reference 

Zener Diode Cross-Reference Guide 
contains pertinent information on all 
Siemens and J ED EC -registered types 
from 1N255 to 1N6091; they are listed 
with their electrical characteristics, de- 
vice outlines, and Siemens-recommend- 
ed substitutes. Three reference-guides 
list industry -preferred types of Zener 
diodes by voltage and power ratings. A 
fourth table lists voltage-reference 
diodes by their nominal voltage ranges, 
test currents, operating ranges, and 
by temperature coefficients. — Siemens 
Corp., Components Group, 186 Wood 
Avenue South, Iselin, NJ 08830. R-E 



MICROCOMPUTER 

KNOWLEDGE 

AT YOUR 

FINGERTIPS 

Sams offers two great books to 
help you quickly learn about 
microcomputers and a wide 
range of programming 
languages. 

HOWARD W. SAMS CRASH 
COURSE IN MICROCOMPUTERS 
quickly and easily gives you 
a solid understanding of the 
fundamentals of microcomputer 
design and programming in a 
self-teaching, self-testing format. 
CRASH COURSE removes the need 
for stacks of literature and 
instruction manuals. 

Once you become familiar with 
programming in one language, 
the COMPUTER LANGUAGE 
REFERENCE GUIDE provides you 
with an overview of the rules and 
statements of some other popular 
languages. This book can help 
you to understand and modify 
programs written in a language 
not completely familiar to you. 

Order today, and let Sams put this 
valuable computing information 
at your fingertips! 
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SAMS 
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Mail to: Howard W. 5ams 5 Co., Inc., 4300 West 
62nd St., RO. Box 7092, Indianapolis, IN 46206 

Quantity 
Howard W. Sams Crash Course 
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Guide No. 21786 $7.95 
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SERVICE CLINIC 



Troubleshooting tube-type horizontal-output stages 

JACK DARR, SERVICE EDITOR 



BACK IN THE DAYS WHEN WE WERE MAK- 

ing the transition from vacuum tubes to 
transistors, I used to get quite a few 
questions on solid-state horizontal-out- 
put stages. Recently, I've been getting 
quite a few questions on a variation of 
that theme. Now that most things are 
solid-state, it's the tube-type horizontal- 
output stages that are mystifying every- 
one. Actually, the tube stages are pret- 
ty easy to work on, if you know the right 
tests to make and how to interpret them. 

There are two key tests that should be 
made on all sets. One is easy: Read the 
negative bias, developed by grid-leak 
action, on the control grid (grid G\ in 
Fig. () of the horizontal-output tube. It 
will be high, usually between —60 and 
-70 volts. 

If the drive signal from the horizontal 
oscillator is lost, it makes the output 
tube's grid go too far positive, causing 
the tube to draw a very heavy cathode 
current. The amplitude of the drive 
should be around 150- to 175-volts 
peak-to-peak, although it can be more 
than that in some sets. That voltage 
must be present. If it isn't, the output 
tube won't last very long — turn the set 
off if there's no drive. 

The other key test is for the hori- 
zontal-output tube's cathode current. In 
a typical color set, that current will run 
about 200 milliamps. To make the test, 
open the cathode connection to ground, 
and put it in series wth a 0-500-miJIiamp 
DC-milliammeter. Bypass the meter 
with a 0.47 «F, 600- volt capacitor. The 
test set-up is shown in Fig. 1. Inci- 
dentally, unsoldering the cathode con- 
nection is usually hard to do; the easiest 



way to get at that connection is to use a 
"cathode-break" adapter. Plug the 
adapter into the tube socket, plug the 
tube into the adapter, and hook the test 
leads to the meter. 

Now when you've done all of that, it's 
time to interpret what you've seen. First 
of all, if you see the plate of the output 
tube glowing red hot, turn off the set 
quickly; the tube is taking a heavy over- 
load of current. The plates of most mod- 
ern tubes won't gel red hot due to their 
construction, but the plates of older 
tubes will. After letting the tube cool off, 
turn the set back on briefly and use an 
oscilloscope or a DC voltmeter to read 
the voltage on the control grid. You will 
usually be able to do that before the 
plate current gets too high. If there is no 
voltage on the grid, fix the horizontal 
oscillator! If you see drive on the plate 
but none on the control grid, you prob- 
ably have an open circuit between the 
output of the oscillator and the grid of 
the tube. That was a fairly common 
problem in some older sets; it killed 
quite a few output tubes. 

The plate current will come up slowly 
as the tube warms up. Watch it care- 
fully. If the current keeps rising past 200 
milliamps, turn the set off about when 
it gets to 300 milliamps to avoid any 
damage. 

That test can also be used to deter- 
mine how "healthy" the horizontal -out- 
put tube is. If the current continues to 
rise (in theory it should go to 400-500 
milliamps with no bias or with the con- 
trol grid grounded), the tube is good. On 
the other hand, if you find no grid bias, 
but the cathode current is no more than 
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about 125 milliamps, the tube must be 
replaced. 

If you're working on an all-tube set, 
the low-voltage DC supplies will not be 
derived from the flyback circuit; in hy- 
brid sets (part tube, part solid-state) 
they may be. In hybrid sets, check all of 
the diodes in the low-voltage supplies. If 
those diodes, or any of their filter ca- 
pacitors, are shorted, that will overload 
the output tube. For a quick check, sim- 
ply disconnect the suspected diode. If 
the current drops back to normal, 
you've found your problem. Other 
things, such as the horizontal yoke, can 
be checked that way; although without 
the horizontal-yoke winding, you'll 
have no boost voltage, and the current 
will drop to well below normal. 

A shorted high-voltage rectifier tube 
can also be a cause of overload. If you 
suspect that, disconnect the plate ca- 
pacitor and check the current. 

Getting back to the horizontal-output 
stage, there are a few other areas that 
can be causing problems. Be sure to 
check for such things as low screen- 
voltage, an open boost-capacitor, etc. 

A picture tube with shorted guns can 
also be the cause of your problems. To 
check, disconnect the high-voltage lead 
to the picture tube and test for shorts. 
Here's something else to look for: The 
output tube has a rather large grid-leak 
resistor, usually at least 1 megohm. If 
that is open, or if it has drifted upwards 
in value, it can let the tube develop so 
much negative bias that the tube will cut 
itself off. To test for that, read the grid 
voltage using a 20,000-ohms-per-volt 
VOM. If the set starts to work, you've 
found the problem. The reason is that 
you've substituted the meter's re- 
sistance for the open resistor! 

Don't jump to conclusions. Even if 
you think you've found the cause of 
your problem, check the other possibili- 
ties. Keep looking until you're sure 
you've pinpointed the problem. R-E 
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POOR HORIZONTAL SYNC 

I've got several odd problems In a Zenith 
19EC45. The breaker trips, and the hori- 
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HAS LIMIT-SET 

• Ideal for incoming QC testing. 

• Easy to use by unskilled or 
non-technical personnel. 

• Beeps whenever the voltage, 
current or resistance being 
measured is within the set limits, 
and simultaneously displays the 
precise reading. 

MODEL 8010 shown above has 0.1% DC 
accuracy; five functions, 30 ranges con- 
tinuity beeper: diode test; 7 Ohms ranges 
from 2011 to 20MI2 with resolution down 
to 0.01 H; 10 Ampere AC/DC ranges; low 
battery indicator; full overload protection; 
easy access battery and fuse compartment 
and comes complete with battery, spare 
fuse, test leads and one year parts and 
labor warranty. 

AFFORDABLE 



MODEL 8010 
MODEL 8025 



1-9 10 Up 

Each Each 

$199.95 $170.00 

$169.95 $145.00 



MODEL 8025 has 0,25% DCV accuracy, limit- 
set on AC/DC V&A, 28 ranges. 5 functions. 
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1 126 Cornell Avenue, Cherry Hill. NJ 08002 
Te!. (609)488-1060 
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zontalsync is poor. Need help!S.F., Port 
Jefferson Sta,, NY 

This sounds like a chronic problem 
that's come up in several of those 
chassis. Look on the 9-90 horizontal 
module. There's a 330-ohm resistor in 
the horizontal sawtooth-shaper circuit. 
Check it, or better still, take it out and 
put in a 2-watt type. 

(Feedback: "I pushed R808 on the 9- 
90 module and it fell apart. A new re- 
sistor fixed the problem. And I got a 
bonus! I had two 9-90 modules in the 
junk box; checked and replaced that re- 
sistor in both — now I've got two 
spares!") 

VERTICAL BARS 

I've got two dark vertical bars on the 
right side of the screen in this Motorola 
TS931. With a scan-derived DC power- 
supply, where could that be coming from. 
There is also a high-pitched squeal. Help! 
—J.H., Pine Ridge, KY 

From the symptoms and the circuit, 
this looks like just plain old ripple. That 
can happen as easily with scan-derived 
power supplies as others. Check for 
open filter-capacitors in the supply to 
the CRT, as well as in other locations 
such as the video amplifier. The prob- 
lem should be easy to spot with a 
scope. 

MANY SYMPTOMS, ONE CAUSE 
I've got several problems with this 
Ward's 12946. The set takes a long time to 
warm up; there's a high-pitched whistle 
that goes away when the picture appears; 
the sides of the picture shake, and it looks 
as If there are 120-Hz hum bars floating 
through the raster from the bottom to the 
top. The 120-vott regulated-DC supply 
takes quite a while to stabilize; could the 
problem be there?— GM., Lansing, Ml 

I think you've found it! When you 
have that many symptoms at once, 
there must be a common cause. Since 
there is only one thing common to all of 
the stages in the set, the DC supply, 
that should be it. I'd suspect some bad 
filter capacitors; they can allow feed- 
back from one stage of the set to reach 
all of the others, causing the multiple 
symptoms. Check the DC supply with a 
scope. It should be perfectly clean — 
just a straight line. Anything else you 
see means trouble. 

POSTAGE STAMP RASTER 
Here's one for you! I've got this Sony 
KV-191Q with a pulsating postage-stamp 
sized raster. Transistor 0931 had tailed; I 
replaced It with a new one, which also 
failed after about an hour. Something's 
odd about 0602—it shows the same volt- 
age on all three pins. The B+ is down to 
about 100 volts, and on the other side of 
the bridge rectifier I'm getting -60 volts 
instead of -30 volts. To top all of that off, 
I'm confused about the schamatlcs— 



A clean sweep! 

Three new 

sweep/function 

generators 

from 
B&K-PRECISION 




MODEL 3015— $270 • MODEL 3025— S450 
MODEL 3030— $645 

The three new generators all feature 
low- distort ion, high-accuracy outputs 
and selectable I in/log sweeps. The 3030 
offers the widest capabilities. It gener- 
ates all seven of the most commonly 
needed waveforms and has wide-range 
variable symmetry control, Kelvin-Varley 
dividers provide ultra-high accuracy 
sweep-limits. 

With a range of 0.005 Hz to 5 MHz. the 
new 3025 is more than able lo handle 
most lab and field applications. In 
addition to sine, square and triangle 
waveforms, the 3025 offers a haversine 
function for more specialized needs. 

Also new, the 301 5 is a very compact 
generator intended for audio and ultra- 
sonic applications. Unique in its price 
class, it covers 2 Hz to 200 kHz, Both 
variable and fixed TTL level outputs 
are featured. 

To receive a free brochure on the full line 
of B&K-PRECISION generators, or for 
the name of your local B&K-PRECISION 
distributor, call toll-free: 800-621-4627 
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■f€PREC/S/OfV 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 ■ 312/889-9087 

Intl. St*.. 6460 W. Cortland St., Chicago, IL 6W35 
Canadian Sates; AN.v. Electronics. Ontario 
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"IN JUST A FEW DAYS, I'LL SHOW YOU HOW TO DO 



REAL MATH 



ON YOUR CALCULATOR! 



d l lim 

dx «-* 



•Quick, 
•Easy, 



•Guaranteed, 
•Fun, too! 



INTRIGUED BY CALCULATORS ! The n you can 
step up your math skills fast! Use my new method in 
Suidebaok form, Its called CALCULATOR 
LALCULU5. This space-travel spinoff is sure-fire, 
so it has a simpler guarantee — just return it for an 
immediate refund if you are not astounded nt the 
problems you're solving with it! 

BuL Lhe point is - you won't want to send it back. 
For this is the easiest, fastest shortcut ever] The day 
you receive your copy in the mail you'll want to put 
it to work. Its that exciting and helpful. 

My name is Dr. George McCarty. I teach math at 
the University of California. I wrote this guidebook 
to cut through the confusion. It does just that — 
with worked-out examples, simple exercises and 
practical problems — all designed to work with 
precision and magic on your calculator! 

POWER METHODS. Need id evaluate functions, arras, 
volumes — solve equations — u« curves, trig, polar coor- 
dinates — find limits for sequences and series? !: ■■ all here) 

If you're in the biological, social or physn-.il scitne**, 
you'll be doing Bets*] functions, carbon sating, Gomperlz 
growth curve*, half-life, future value, marginal costs, 
motion, cooling, probability, pressure — and plenty more 
(even differentia] equations). 

Important numerical techniques? Those algorithms are 
here, too: rational and Padf approximation, bracketing, con- 
tinued fractions. Euler's method. Heun's method, iteration 
functions, Newton's method, predictor-corrector, successive 
substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY: Samuel C. 
McGuney, Jr., of Philadelphia writes: 
"CALCULATOR CALCULUS IS GREAT! For ten 
years I have been trying to get the theory of calculus 
through my head, using home-study courses. It was 
not until I had your book that it became dear what 
the calculus was all about. Now I can go through the 
other books and see what they are trying to do. With 
your book and a calculator tin whole idea becomes 
char in a moment, and is a MOST REFRESHING 
EXPERIENCE. I program some of the iterative prob- 



lems you suggest and it always GIVES ME A THRILL 
to see it start out with a wild guess and then approach 
the limit and stop. " 

Professor John A. Ball of Harvard College (author 
of the book Algorithmsfor KPN Calculators') writes: 
"I wish 1 had had as good a calculus course." 

Professor H. I. Freedman of the U, of Alberta, 
writing in Soc. Ind. Appl. Math Review, states: 
"There can be no question as to the usefulness of this 
book. ..lots of exercises,., very clearly written and 
makes for easy reading. " 

C.B. of Santa Barbara says: "Your book has given 
me much instruction and pleasure. I do not hesitate 
to recommend it? 

I WANT YOU TO TRY THIS. Get my com- 
plete kit. with a Tl-35 calculator, a 200 p. Student 
Math Book, AND the guidebook. ALL for 544.95 
(for shipping to USA add $2, or $5 by AIR: Foreign 
$5, or $10 AIR), in Calif, add $2.70 tax. 

If you already have a scientific calculator, you I 
can invest in -CALCULATOR CALCULUS' for only J 
U.S. $19.95 (to USA or foreign: add $1 for shipping, J 
or $4 by AIR; in Calif, add $1,20 tax). 

As pennywise Ben Franklin said, "An invest- ~ 
ment in knowledge pays the best dividends." GET >j 
STARTED NOW — Tax deductible for profes- 7 
sionals. ^ 

NO RISK WHATEVER! Send for it today. Be N 
sure to give me your complete mailing address with D 
your check or money order. If you want to charge it M 
(Visa or MC), tell me your card no. and exp. date. A 
Prompt shipment _^£ *~Z//e ^ ^— 

guaranteed. "~p^Vr , j t &&C- C^-^y 

Thank you! f ' 

EduCALC Publication!, Dcpt. DD 
Box 974. Laguni Beach, California 92652 
In Calif. I alto AK and 111), call 714— 497-)60O; 
elsewhere TOLL FEEE 24-hour Credit Card order!: 
g00— 8 34-0 561, Est. 845; Dept, DD 



Electronics You deserve it! 
Get it every month 

Come on, treat yourself... and save money 
as much as $7.50 off the newsstand price. 

Make sure you get all the excitement — subscribe to 
RADIO-ELECTRONICS— check off the money-saving offer 
you prefer on the handy coupon, and start enjoying 
RADIO-ELECTRONICS every month. Enclose your payment 
and get ONE EXTRA ISSUE per year. 
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YES! please send me 

D Payment enclosed, 13 issues for $13.00 

(You save $3.25 off newsstand price.) 

D Payment enclosed, 26 Issues for $25.00 

(Save More! $7.50 off newsstand price, ) 

Extra postage: Canada $3.00 per year, 
(Offer valid in U.S. & Canada only) 

Name 



Get the Best — Every Month! Mail Today! 

Q Bill me, 1 year— 12 issues only $13.00 

(You save $2.00 off newsstand price. ) 

D Bill me. 2 years — 24 issues only $25.00 

[Save more! $5.00 off newsstand price. ) 

D Check he re i f th is is a new subscription . 

D Check here if you are extending or renewing 
your subscription. 



i please print ) 



Address. 



City- 



State. 



ZipCode_ 



92 L. 



Mail to: RADIO-ELECTRONICS 
RQ Box 2520, 
Boulder. Colorado 80322 
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Allow 6-8 uJeete (or delivery of first "issue. 



Sam's has three for this set and all of 
them are different Help!—A.G„ Oakland, 
NJ 

Well, this is an "unusual" DC -power 
supply, to say the least. Transistor 
Q93 1 is the voltage regulator, and it is 
in the ground return path of the filter 
capacitors. When the voltage changes, 
that transistor effectively varies the 
"size" of those capacitors. A couple of 
things need checking. You are obviously 
getting too much current in the ground 
path, so check all the filter capacitors 
for leakage. Also, check all of the 
diodes in the bridge to see if one of 
those is open or shorted. That some- 
times doesn't affect the DC output too 
much, but does increase the ripple very 
badly. That excess ripple could be 
what's blowing out Q931, 

COMPUTER PROBLEM 

I wrote you some months ago about a 
problem I was having getting my PET 
computer and home-brew modulator to 
give me something other than what 
looked like early Sanskrit on the screen. 
You suggested a few things, one of 
them was to check out the sync. Sure 
enough, that was where the problem 
was. Turns out that there was only a 
small amount of sync in the video out- 
put I was accessing — probably stray 
coupling on the board. That computer, 
it seems does not have fully-composite 
video. The sync is separate, and re- 
quires processing for normal use. Since 
I was using a home-brew modulator. I 
could add separate sync -processing, 
and that did it. — L.P. Do vies. Middle 
Village, NY. 

FLYBACK REPLACEMENT 
I'm trying to fix the TV section of a 1950- 
viniage Bendix 6100 TV! radio/ phono con- 
sole for a friend. The flyback is bad, but i 
cant find a substitute for it anywhere. Is it 
possible to modify tt?—D.H., Sebastopol, 
CA 

Well, you can, but it would be a very 
hairy job. I've got some good news for 
you, however. Thordarson shows a 
FLY- 1 38 as a replacement for the 
TSOH03 Bendix part. If your distribu- 
tor does not stock it. he can order it for 
you. 

COLOR SYNC PROBLEM 

I had a color-sync problem in a 
Sylvania D16-09. Wrote you about it, 
and got your reply. I found out that coil 
L606 was bad. I had replaced a transis- 
tor and several resistors in that circuit, 
hut had never suspected the coil. When 
I checked the coil, it measured about 6 
ohms less than it should have. Re- 
placing it brought back the color sync. I 
suspect that the coil had been over- 
loaded, and developed an intermittent. 
Thanks for the help — John F. Fitz- 
patrick, Holyoak. MA. R-E 
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NEW PRODUCTS 



For more details use the free information card 
inside the back cover. 



TONEARM HEADSHELL, model OS-7MH, 
is made of low-resonance magnesium, 
designed to minimize mass to accom- 
modate low-mass, high-compliance car- 
tridges. The unit weighs 6-5 grams, in- 
cluding the 99.99% pure-pitch copper Litz 
lead wires. 
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The model OS-7MH is finished in matte 
black, measures 2Va inches beyond the 
end of its mount, and provides 9 mil- 
limeters of overhang adjustment. It 
comes packaged with mounting bolts and 
nuts. The price is $19.95. — Osawa & Co. 
(USA) Inc., 21 Harbor Park Drive, Port 
Washington, NY 11050. 

IN-DASH CASSETTE PLAYER model 
CSR-3300, is an AM/FM/MPX in-dash auto- 
reverse cassette offering a brushed- 
aluminum-clad nosepiece and a variable- 
voltage output, with high-impedance con- 
nectors that make the unit compatible with 
nearly every amplifier on the market. 
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The model CSR-3300 offers pushbutton 
pre-set tuning and Dolby noise- reduction 
circuitry, and is metal-tape compatible. It 
has an FET front end; durable sendust 
head: key-off eject, and loudness, mono/ 
stereo, local/dx, muting, bass, and treble 
controls. 

There is 2.2 watts-per-channel mini- 
mum continuous actual power into 4 
ohms, from 30 to 15,000 Hz ±3 dB. with 
no more than 1 % THD, and tape-frequency 
response of 31 .5 to 1 5,000 Hz (with metal}. 
The dimensions are 7 x 2 x 5Vt inches. 

The model CSR-3300 is priced at 
$299.95. — Autotek Electronics, 1447 N. 
Carolan Ave.. Burlingame, CA 94010. 

PANEL METERS, the 2430 series, are 
designed basically for metering DC 
voltages {in four ranges to 200 volts), but 
with immediately available options for 
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measuring DC current. AC voltage and cur- 
rent, resistance, and for process moni- 
toring. The meters interface with indus- 
trial-standard current and voltage loops. 

Basic accuracy for the 2430 series is 
0.05% reading ±1 digit. Basic ranges (and 
resolutions) are 200 millivolts (100 micro- 
volts). 2 volts (1 millivolt), 20 volts (10 
millivolts), and 200 volts (100 millivolts). 
Input impedance and maximum input 
voltage are more than 2000 megohms and 
+50 volts on the two lower ranges and 5 
megohms and ±500 volts on the two 
upper ranges. The conversion rate is 3 
readings/second (7.5 or 15 rdg/sec. 
optionally available). The maximum 
common-mode voltage is 500-volts RMS. 
Outputs available to power auxiliary 
circuitry may be, optionally. +5 volts or 
-5 volts at 25 milliamperes or +5 volts at 
60 milliamperes. 

The 2430 series meters are priced at 
$135.00 each. — Weston Instruments, 
614 Frelinhuysen Avenue, Newark. NJ 
07114. 

EARTH-STATION MODULATOR, model 
ESM-4928, is designed with all features 
required for operation with TVRO (Tele- 
vision Receive Only) satellite terminals, 
where the audio and video are provided 
as separate baseband signals. It is avail- 
abl for VHF channels 2-13, and midband 
channels A-l. 

The model ESM-4928 is a vestigial 
sideband audio/video modulator with 
crystal-controlied video and audio car- 
riers to minimize color beats and audio 
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distortion. The unit has a calibrated 
video-modulation meter and a true peak- 
reading LED audio-overmodulation 
indicator to insure precise modulation 
control. The audio indicator permits ad- 
justment for optimum sound quality. 
A video low-pass filter rejects unwanted 



WE TAKE 
YOU BY 
THE HAND! 

You'll learn all about computers: how 
to build, program, service, even play TV 
games-without knowing the first thing 
about it!~ 




The New ELF II 
"Beginners" Package 

Your own expandable micro-computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
$139.95. 

Even if you don't know bits from bytes, now it's easy and 
inexpensive to build your own micro-computer, learn how it 
works, program it, service it-even play games with It on your 
TV! it's here in the New ELF [[ 'Beginners" Package, only 
from Netronks, Only S 119.95, Here's the package: I. your 
own mJcro-contputer, the famous ELF IE (featuring [he RCA 
1802 CMOS microprocessor) in kit form with step-by-step 
instructions or* how to build it. Diagnose Analysers including 
2, your own Logic Probe. 3. Pulse Catcher, 4, 8 bit Test 
Register, 5. Logic Analyzer. 6. Gate Arrays, 1. Non-Technical 
Manuals on how to use analyzers, how to gel into the guts of the 
computer, what makes it lick* how to service it 8. Sample 
Programs that teach you machine language programming plus 
how to correct or " debug" any programming mistakes. 9. TV 
games you can play, [f your TV set has no video input, an 
optional converter (RF Modulatory is available. Then, once 
you've got this "Beginners" Package under your belt, keep on 
expanding your ELF II with additions like the Typewriter Key 
Board, added RAM, Full Basic Interpreter, Electric Mouth 
Talking Board, Color/Music. A/D-DM Boards for Robot 
Controls and much, much more. We* II take you by the hand 
with the New ELF 11 "Beginners" Package, Only £9 39.95. 
Mail or phone in your order today and begin, 

S^ecilkihauL V-l.l II ' 0-rjjrjn ra" Pi-ti(f 

Tht f ufflfmHtr rV*1-ilre i in RCA CMOS I BOI B hi nurrifflxtliw JKMltlMbJe to 
6-.K r-H i rt wiUi DMA, mleirup:. | E P-c fiiu :•„. ALU, 2S4 tyufLAbt expandable to 
WK bylck Profeuwul-Hci Ihj board . tu\\f d*ccxkd iQlhrre'i no need ia wuie 
tacmaynnOi LE^baard «aM"fl* circuit built-in pe*-ar rtfulucr, i ilet phif-in 
eipaoikofl BU 5 1 l< :-. ConnmcloriJ, s LiMe ■: rystiJ clock ta I iffii Itf pyrpc xi mJ a 
Joubl* nit A plated ihrouth PC Board plus RCA ] Si, ] vkho EC to diieUj in> 
KfrncitLfi/iTKiDcrycna vidm monitor or TV iemt\ ilor.i tnui the lc*,c uvj i upperi 
rirf-ultry j-mi need ta ham emery «X of the RCA 1 M2't capital iLk* The dllflHtlk 
analyren aid in, IHtdrJUUndlflJ. Utd IfOUbiE thbotimj. JCXM ELF II, U writ ai fldwr 

comcuMer and mierecrbMite* proAicti 

Continental U.S*A Credit Csrd Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut or For Technical Assistance, Etc, 

Call (203) 354-9375 
NETRONICS R&D LTD. ^-» 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

D ELF 11 "Beginners" Kit S139.95 

□ RF Modulator s 8.95 

PIUS53.00 for postage, handling and insurance 
<S6, 00 Canada) 

Connecticut Residents add sales tax 

Total Enclosed $ 

O Personal Check □ Cashier's Check/ Money Order 

D Visa □ Master Charge (Bank No ) 

AccL No. . . 

Signature Eip. Date 

Print 

Name 

Address 

City 

State 
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a lead synthesizer 
that has 
it all ! 



tobim 



You've always had a tot of opnofts. 

You could have the convenience and »asy operation of a nor- 
malized synthesizer if you were wining lo give up ihr> ver- 
satJfEty or modutaf equipment. 

Or the un limned speotrum of ton# colors and timbres of 
modules II you didn't mind the cumbersome parch cords and 
time required to gel up or change a patch. 
You could: have programmable presets If you could raise ihe 
bucks, or low-cost equipment if you could stand the snap* 
crackle-pop. 

You could even have such technically innovative features as 
ccmpu'ler control of voice and sequence It you had [he 
technical gavy to design it all and make it work. 
Now you have another option. YOU CAN HAVE IT ALL, Wide 
range* precise, low-noise, presets, meaningful paten bay and 
■n eaay-io use computer Interface. 
All al a price Ehal r s nothing but unbelievable. 

Want to know more? Prolans l"s UsingJAssembly manual 
which includes a demo tape wllf answer all ol your questions. 
The price, $10.00 is refundable upon purchase of lha mil . 
PART QF THE NEW GENERATION FROM 

RQtA Electronics, Inc. 

1 0M W . Wi I s h I re , Ok I a hom « C 1 1 y, K 731 1 4 - <*>5 ) aa ■ H?4 

CHARGE ORDER? Call out 24 hour DamnfOrdai Una 

405-M3-7J90 



H Senfl Ihe easy-to-asserjiDJe Proteus I KM. $499.00 

enclosed. (Freight Colled} 
~j Tall me mora. Rush the Assembly/Using manual & demo 

tape for Proteus i- ($10.00 enclosed, refundable ) 

O S*rt4 Trea citilDQ 
Name: 



Address: 

CHy; 

Visa 



-Zip:. 



_MC_ 



.Card No.: 



subcarrier frequencies of secondary 
satellite services, preventing adjacent- 
channel interference, and a low-loss 
RF loop-through diplexer allows higher 
output levels with lower distortion when 
combining channels. The unit is compact, 
lightweight (8 pounds), and can be 
mounted in a standard EIA 19-inch rack. 
All indicators and controls are located on 
the front panel for easy monitoring and 
adjusting. 

The model ESM-4928 is priced at 
$1703.61 — Blonder-Tongue, One Jake 
Brown Road, Old Bridge, NJ 08857. 

SOLDERING STATION, model 7230, 
operates on 6 watts (AC) allowing pre- 
cise, safe soldering on miniature circuits 
and instruments, as well as on heat- 
sensitive components. It is well suited for 
production-line operations or any others 
where fine, close work is required. The 
Vz-ounce, pencil-size iron is easy to 




control for fast, accurate soldering — 
even of hair-thin copper leads. 

The model 7230 has a double-insulated 
transformer, a tip-cleaning sponge, 
sponge well, spring holder, indicator 
lamp, and internal safety fuse. Fourteen 
tips, from 1/25 to 5/32 inch, are available 
and can be interchanged quickly, without 
special tools. Tips cool down quickly 
from 360°C, and resist seizure. The 
model 7230 is priced at $39.95.— Wahl 
Clipper Corporation, Sterling, IL 61081. 

SPEAKERS, model ESL-63, feature a 
very light, electrically polarized diaphragm 
suspended between two sets of rigid 
and acoustically transparent concentric 
annular anodes to which the signal is fed 
through sequential delay lines. The 
sound-pressure pattern produced is a 
replica of that from an ideal source some 
30 centimeters behind the plane of the 
diaphragm; the motion of the diaphragm 
is roughly analogous to the wave motion 
which results when a stone is dropped 
into a still pond. The result is a totally 
homogeneous sound source, phase-true 
and free from all the problems associated 
with multiple drive units, crossovers, and 
cabinet resonances. 
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Why just copy voice transmis- 
sions when you can easily decode 
radioteletype, ASCII computer 
language and Morse code with a 
Kantronics Mini-Reader tm ? 

Easy, one-wire connection to any 
receiver is all it takes to open up 
many new frequencies to you and 
get you copying all sorts of coded 
transmissions, including ham con- 
versations, financial and news 
reports, and weather information. 

The Mini-Reader operates on 
1 2 VDC and copies Morse from 3 to 
80 WPM, radioteletype at 60, 67, 75 
and 100 WPM Baudot, and ASCII at 
110 and 300 (if sent as it is typed) 
WPM Baud. Price: $314.95, plus 
$2,00 shipping. 

Write for more information. 

Kantronics 

1 202 E. 23rd Street (91 3) 842-7745 
I Lawrence, Kansas 66044 
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An important aspect of the design of 
the model ESL-63 is that the sound pres- 
sure at any point in space, and etectrical 
currents in the electrodes, are directly 
related, giving the designer complete 
control over the frequency response 
and directivity characteristics of the 
speakers, which can then be optimized; 
thus they achieve a greater degree of 
realism than has ever been possible before. 

The model ESL-63 is priced at ap- 
proximately $3300.00 a pair, — Quad 
Electroacoustics Ltd., 425 Sherman Ave., 
Palo Alto, CA 94306. 

CORDLESS TELEPHONE, model MP 
600/601, transmits and receives calls over 
a range of 750 feet, even during recharg- 
ing; downtime is totally eliminated. The 
unit will operate for up to 24 hours with- 
out recharging; a manual RF gain control 
reduces range to meet urban and indus- 
trial requirements, eliminating the pos- 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to- understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 




ORGAN 

AND 

PIANO 

KITS 

The most advanced — most versatile 
electronic instruments in the indust- 
ry are now within most everyone's 
reach .... because you build them 
yourself the easy and very exclusive 
WERSI way. Best of all, you'll save 
up to two-thirds the cost of a comm- 
ercially buitt instrument. 

With WERSI's unique "Building 
Block" system, you actually select 
features you desire. Incorporate new 
features as they're developed. No 
need to trade organs again. 

Send for free literature on this excit- 
ing concept today. {Please specify 
Piano or Organ) to: 

Dept.M21, P.O. Box 5318 
Lancaster, PA 17601 
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sibility of interference. It is compatible 
with rotary-dial and touch-button tele- 
phones and has the added convenience 
of a security switch which, when activated, 
prevents outgoing calls. 

The model MP 600/601 operates on the 
FCC-approved 49 and 1.7 MHz personal 
communications bands; five channels are 
available. It can also interface with two-, 
five-, and nine-line phone systems when 
used with the available Mura adaptor kits, 
which include a call/page feature. The 
model MP 600/601 is priced at under 
$200.00. — Mura Corporation, Westbury, 
NY 11590. 

TAPE DECK, model GX-747, is an open- 
reel deck and handles the new high- 
density "EE" tapes; it uses three motors 
and will accommodate both 10VHnch 
and 7-inch reel-to-reel tape. It is a bi- 
directional, quick-reverse deck (less than 
0.4 seconds) that automatically reverses 
in both play and record modes. A multi- 
function electronic digital counter in- 
includes a real-time display in minutes and 
seconds that counts back down when the 
deck is in reverse, a lap counter, and auto- 
matic "0" stop. 
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Tape loading is made easy with an 
automatic tension-arm lock method and 
the deck allows pitch control and fine- 
bias adjustment. Six separate heads, in- 
cluding four GX crystal ferrite heads, in- 
sure superior recording and playback in 
both directions. 

Additional features include full-logic 
feather-touch controls, tape/source 
monitoring, two-color LED meters, with 
peak hold, cue and review, and automatic 
muting. The model GX-747 is priced at 
$1250.00. — Akal America, Ltd., 800 West 
Artesia Blvd., PO Box 6010, Compton, CA 
90224. R>E 



cure the 10 most 
common nuisances 
in PA instantly 




fact: These 10 problem solvers in 
your toolbox are like 10 new tricks up 
your sleeve. Or 10 hours of saved 
time. Or money in the bank. They 
make molehills out of troubleshooting 
mountains, without soldering, or 
splicing, or internal equipment 
modifications. 

Problem: Solution: 

Input A15AS Microphone 

Overload Attenuator— prevents 

overload. 



Phasing 



A15PRS Phase 

Reverser 

for balanced lines. 



Low- 
Frequency 
Noise 



A15HP High Pass 
Filter— reduces low- 
frequency noises and 
proximity effect. 



High- 
Frequency 
Noise 



A15LP Lew Pass Filter- 
reduces objectionable 
high-frequency noises. 



Lac k of A15 PA Presence 
Presence Adapter-adds intelligi- 
bility and brilliance. 

Sibilance A1 5RS Response 

Shaper— si bi lance filter- 
ing, plus flattened 

response. 



Line Level 
to Mic Input 



A15LALine Input 
Adapter— converts bal- 
anced low- impedance 
mic input to line level 

input. 



Matching/ 
Bridging/ 
Isolating 



A1 5BT Bridging Trans- 
former-matches bal- 
anced or unbalanced 
devices of different 
impedances. 



Trouble- A15TGToneGenerator 

shooting —700 Hz signal helps 

check levels, connec- 
tions, mixer inputs, and 
cables. 



Microphone 

Impedance 

Matching 



A95 and A97 Series 
Line Transformers— 
make it possible to con- 
nect low-impedance 
lines to mid- and high- 
impedance inputs (or 
vice- versa. ) 




The Sound of the P^ofessio!1a]s 1!, 

•i 



Send for the brochure, AL2B0F 

Shure Brothers Inc.. 222 Hartrey Ave., 

Evanston, IL 60204. 

In Canada: A. C. Simmonds & Sons Limited 

Manufacturers of high fidelity components, 

microphones, sound systems and 

related circuitry. 



CIRCLE 50 ON FREE INFORMATION CARD 



C 
> 

3} 

-< 
—*■ 

(O 
00 

95 



o 

z 
o 

DC 



Would you pay $20 
a month for a highly 
skilled technician? 



Here's your , 
opportunity! i 




Our exclusive COMPUTECH manual is an organized, easily 
accessible source of solutions to those frustrating "tough-dog" 
service problems. Most importantly, this manual is expanded 
and updated each month to keep you in step with the rapidly 
changing television industry. 

COMPUTECH can save hours of frustrating and unprofitable 
diagnostic time! 

• approximately 6500 symptoms and solutions to lough-dog' 

problems. 

• indexed numerically by SAMS number. 

• symptoms listed alphabetically for faster access. 

• monthly updating provided. 

• contains step-by-step procedures to locate the most difficult 

problems. 

• standardizes your trouble shooting techniques. 

• excellent training aid. 

■ saves YOU time and guesswork. 

Over the past two years "COMPUTECH" has combined 
hundreds of hours of experience by professional technicians 
with the unique advantage of a computer to produce an attrac- 
tive, easy to read, 8V»"x1 1 " binder that contains the type of 
information needed to make TV servicing faster, easier, and 
more profitable. 

COMPUTECH - AT TODAY'S PRICES. . . 
YOU CAN'T AFFORD NOT TO! 

COPYRIGHT c 19B0 

Call us direct (801) 277-2655 
or mail this coupon today. 



COMPUTECH 

4685 Molladay Blvd. 

Salt Lake City. Utah 84117 

Phone (801) 277-2655 

send my COMPUTECH 



RE 



manual on the following 



Please 

basis: 

DA trial Issue for £29.95 plus postage and C.O.D. charges. 

D My yearly subscription updated monthly on the basis of 

$20.00 per month plus postage and CO. D. charges. 
□ Or, my yearly subscription for (240.00 which Includes all 

monthly updating and postage. 

Name 

Service Company 

Phone 

Address 

City 



. State . 



. Zip . 




4685 Holladay Blvd. 
Salt Lake City, 
Utah 84117 
Phone (801) 277-2655 



NEW BOOKS 



For more details use free 
information card inside back cover. 



TROUBLESHOOTING SOLID-STATE CIRCUITS, by George Love- 
day and Arthur H. Seidman, John Wiley & Sons, One Wiley Drive, 
Somerset, NJ 08873. 110 pp including index. Tk x 9V* inches; 
softcover; $7.95. 

This is a practical "how-to-do-it" text that covers both discrete 
and integrated circuits. Suitable for either self-study or lecture- 
lab courses, the material is intended for students, technicians, 
and hobbyists. The text provides a concise description of major 
solid-state devices and their operation in practical circuits, with 
many diagrams, each carefully explained. 

The majority of the circuits shown in the text have been built 
and tested, and measurements have been made under various 
failure modes. For practical lab work and experience, the circuits 
can be duplicated by the reader. Readily available components, 
whenever possible, are indicated on the circuits: equivalent de- 
vices for those given in the diagrams may be used. 

After the opening chapter dealing with troubleshooting basics, 
we go into single-stage transistor amplifiers (2): power-supply 
circuits (3); amplifier circuits (4); oscillator and time-base circuits 
(5); pulse and waveform-shaping circuits (6); thyristor and triac 
circuits (7), and a final chapter on circuits using linear and digital 
integrated circuits. Each chaper offers exercises to test your 
understanding of the material. The answers to the exercises are 
given in the back of the book. R-E 
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An enclosure as 
good as your idea. 




You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 

bosses and slots speed component 

mounting. • Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor. And ask 

him for your free catalog. 



96 
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_FCorp. 
subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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EQUIPMENT REPORTS 



:on tinned fron i page 32 



handset user that he or she has a call. 
Three LED indicators on the base 
unit are used to let the user know when 
the unit ts on, when there is a call in 
progress, and when the base unit is in 
the charge mode. To charge the hand- 
set's batteries, simply leave it in the 
base unit overnight. 

The manufacturer states that the op- 
erating range of the unit can be as great 
as 600 feet. With a claim like that, we 
were eager to try it out. 

Our test 

After charging the cordless handset 
overnight, we proceeded with our test of 
the Freedom Phone 3500, With the an- 
tenna extended to its full length, we 
called up a friend. He reported that the 
unit had excellent audio quality, and we 
noted that our reception was also excel- 
lent. Moving several hundred feet away 
from the base unit, two-way communica- 
tions remained reliable. Even when 
there was some noise present, we had 
no trouble placing a call. 

The handset is small enough to be car- 
ried in your shirt pocket or. if you pre- 
fer, you can use an optional carrying 
case. If that is inconvenient, the unit can 



COMPUTERS 
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Texas Instruments 



Invest. Anal f 42.00 

Accessories Call us 

TI-5BC 80.00 

PCI00C 155.00 

TIBAII 39 DO 



B 



TI-59 $175.00 

II-55 II ' 39 95 

Speak & Spell 49 95 

Tl Prog rani rner 47 95 

MBA 19 95 



HEWLETT-PACKARD 



HP; 115 rjonpuH* aim 

HP/3TE MO.X 

W-33C moo 

HP-MG 1IS.00 

HP-38C IUJ0 

HFMlCPrag 111,00 

HP-41CPlW« JM.W 

HP-itCCHDflM 1B9CC 



HP-11CMEW cam 

HP- IK NEW aim 

WMlCMtmUxMt ISM 

HP-41CV all 

HM7 295.00 

HP.97 S70.00 

OuftdRtffl .....aim 

Appfcation Pic 



HP-M HP-4S and leeway • at m to prfc* 

SCM TYPEWRITER SPECIALS 

SCM 2200 S279.0O INTREPID W<<X 

SCM 2500 289.00 CLASSIC 12 . .159.00 

*( units shipped in original cartons with accessories 
according to manufacturer's specification. Send money 
orders, personal check 2 weeks to clear. In Illinois add 6% 
sales tax. Add $6.95 minimum snipping a handling charges 
per unit. We ship IPS. Subject to availability. Written 
warranty for specific products can he obtained free upon 
request. Abo™ prices are tor mail order and prepaid only 
Prices and specifications subject to change without notice. 
Send mailorders. 

WaMU. 9hc. 

519 OAVIS EVANSTON ILL 60?0t TEL 31?^89-8M4 



be set down near you— an incoming call 
will produce a loud warbling sound that 
can be heard at some distance. 

The cordless phone uses the 1 .7- and 
49-MHz bands for full-duplex opera- 
tion. Because those bands are so far 
apart, a different antenna is used for 
each. The base station uses the AC- 
power cord and the handset uses a fei - 
rite bar for the 1. 7-MHz band; the col- 
lapsible whips are used for 49 MHz. 
While that system generally works well, 
using the AC cord as an antenna can 
sometimes limit the phone's range, 
especially if your house has shielded 
conduits. Jf that is the case, a three-wire 
extension cord can be used as an addi- 
tional radiating element and extend the 
range. Also, if the base station is lo- 
cated near large metallic objects, some 
phase cancellation can take place, limit- 
ing range. In that instance, the base sta- 
tion should be moved to a more fav- 
orable location. Alternately, the whip 
antenna can be swivelled to get the best 
radiation pattern. 

All-in-all, we were very impressed 
with this little cordless phone. Consid- 
ering its versatility, compact size, and 
useful range, it's one of the nicest units 
we've seen. The Freedom Phone 3500 is 
manufactured by Elect ra Company. 300 
East County Line Road. Cumberland. 
IN 46229, It sells for $329.00. R-E 
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VIDEO SYNC STABILIZER 



(Contitiiteti Irani pat>t> 48) 



(MODULATION) and LI alternately until 
you get the best picture quality you 
can. Now you can bring in the sound by 
adjusting L2. The two coils and R25 are 
interactive, so you may have to readjust 
them several times to get the best 
results. 

If you have been working without a 
scope, now is the time to return to Rl4 
and carefully adjust it for the best and 
steadiest picture from the distorted tape 
you've been running {this stage had to 
wait until the RF modulator was adjust- 
ed so you could refer to the picture on 
the TV screen). As you turn the pot. the 
picture should suddenly "lock in." Stop 
at that point — if you go farther, the re- 
generated sync pulse may be too strong 
and interfere with the rest of the signal. 

Should you run into any problems in 
performing the alignment, go back and 
check your work — especially for poor 
solder joints and solder bridges, and for 
the proper component-orientation. Also 
try readjusting R7 and R 1 4 slightly. 

[f the circuit seems to be working 
properly but you are still having prob- 
lems with vertical roll, trv increasing the 
value of RI2 to I50K or22()K. That will 
widen the vertical-sync pulse farther, 
and should lock-in even the most stub- 
born TV set. R-E 



CREATE ANY 
RHYTHM <« 






FHEBFimmFKii. 

' l-ii i::l SET 



sounoi inio any rnytrcm ir 
signature Vorsatlle n>emory organisation 
provides Simultaneous siorage of two separate 

iwn bridge rhyl 
Bridges arc acttvatisc: from either Ihe cor 
panel touch piale or optional loot switch and are 
euldjnatlcatry lynchfonliiii to Ihe main rhyirim 

Improved memory circuitry tela the 
mode hold rhylhm palletns (or over one year , . 
battery ii!p lor normal operation has been 
extended lo several hundred hours. 

In easy lo assemt 

( ) Send #3750 'Drum Sel Kit, $99.95 plus $3 
snipping enclosed. 

( ) Sand Free Catalog- 
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City: 
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IMPROVE 
SHORTWAVE 
RECEPTION 
FOR ONLY $23,95! 

E.O.C. ANTENNA & BOOSTER 

•Eliminates Costly Antenna Installation 

•No Extra Tuning 

•Low Power Consumption 

•No Grounding Required 

•High Efficiency 

ONE 

YEAR 

GUARANTEE 

ONLY 
$23.95 

Postage Paid 
Two Week Delivery 




Electronic Overseas Corp., Inc. 

214 E. Franklin Avenue. Midland Park. N.J. 07432 



city 



NJ residents add 5% sales tax. 
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satellite television Enjoy Satellite TV Now 



SATELLITE super-mixer; DBM-4150A. Clean up 
your TRVO receiver! Near-theoretical perfor- 
mance; flat response, DC-1500IF, SMA connec- 
tors: $69.50— CK/MO/COD. HIGEL SYSTEMS, 
2974R Scott Blvd.. Santa Clara. CA 95050 (408) 
727-4231 

SATELLITE TV antenna. 10 ft. fiberglass, com- 
plete, polar mount, 51950.00, electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box 843. 
Erie. Ml 48133 (419) 726-1095 ____ 

SATELLITE antenna manual to build a 12 foot, 
screened, all aluminum, parabolic antenna with 
polar mount. Build it yourself and save. Plans 
$24.95. S.A. ELECTRONICS, Box 277, South Mil- 
waukee.wi 53172 

SATELLITE antenna, build for less than $1 25.00 
Illustrated manual $15.00. full scale plans $15.00. 
Both $20.00. Information S2.00. BOX 356R, St. 
Cloud, FL 32769 

FREE $200 value TVRO P.C. board set. when you 
join our development group. Complete systems 
low as $700. Newest low cost designs, antennas, 
group purchasing, more. Info $1.00, membership 
$50. 509-534-8088 6-9 PM PST. COMPUTER 
SATELLITE SERVICES, 1604 N. Smith St.. Spo- 
kane WA 99207 
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MICROWAVE TV SYSTEM 



• Precision 25* Parabolic Antenna 

• Protruitl Corwertfff and Pieamp 

• Assembled Power Supply 

• Low-Jo&s Coaxial Cams 

• Coo Year Warranty 

• ComplGlety Built and Tested 

DATA S EH VIC E CO. r ~~m 

3110 Evelyn Street 

RasBvilifl r MN5&1l3 *J 

&2-6X-9160 m. __■ 



Satellite 
Television: 

THE ILLUSTRATED 

Jamescomm Report 

$12.95 mailed 1st class 
$18.95 outside N. America (air) 

24 Hour COD Line: 
312-672-6996 

JAMESCOMM Publications 

P.O. Box 31 
Crete, Illinois 60417 



SATELLITE receivers, Sat-Tec R2BR $795.00. 
Also Avantek 120° LNA s S650.00. Call DICK 
SUBA, (315)357-3481 
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Better than Cable TV -Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8x 1 1 in.) 
book loaded with details, photos, plans, kits— 
TELLS EVERYTHING! Satisfaction Guaranteed. 

Send 57.95 TODAY! Add S2.Q0 (or 1st class (air mail) or call 
our 24 hour C.O.D rush order line (305) 862-5068 
GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitland, Florida 32751 

AUDIO-Visual Club International. Exchange 
video or audio cassettes of your collection or 
have conversation with members of similar in- 
terests. For men & women of all ages. Dues $16/ 
yr. For more info write: AVCI, Dept. O. 16 Syca- 
more St., Chelmsford. MA 01824 



DON'T 
BLAME 
THE 
SOFTWARE! 




Pat. #4.259.705 



Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag- 
ing Power Line Spikes, Surges and Hash. 

Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total - 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $62.95 

ISO-4 ISOLATOR. 6 Filtered Sockets; 
10O0 Amp 8720 usee Spike Sup- 
pressor $106.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL fil- 
tered Sockets; 2000 Amp 5720 usee 
Spike Suppressor $94.95 

ISO-7 SUPER-ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $154.95 

Masier-Chirge, Vt&i, Anrnnean Expiass 

TOLL FREE ORDER DESK 1-800-225-4876 

[anctpt AK. HI. MA, PR & Ctntdii 



Electronic Specialists. Inc. 

171 South Mam Street. Natic*. MA 01760 
Technical & Non-800: 1-61 7-655-1 532 



SATELLITE TV. Books, parts, low-noise micro- 
wave transistors. Specs and catalog $2.00. ELITE 
ELECTRONICS, RR1, St. George. Ontario. Can- 
ada N0E1N0 



Satellite TV 

FOR THE HOME 
Sick of Network TV? 

Our recatver Jets you gel 
over 75 channels ol lels- 
vision directly from earth- 
orbiting gable TV sa:ei- 
litea< HBO. Showtime, su- 
per stations, sports and 
movies worldwide. 



We don't just 
sell information! 
We Manufacture 
Hardware! 




From offshore oil rigs. 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated t our 94 Page 
technical information book end catalog gives you all 
the lacts. Inexpensive dishes, feeds, telem- 
etry $ottwa r e. kits and more. Recom- 
mended reading by NASA, The Office 
Of Consumer Affairs and quality com- 
panies like Rock weii/Coliins. Send 
S7.95 today! CJkLL 

24-hn. C.O.D. Hottln* 
- J {305)339-7600 

°SPACECOAST 

RESEARCH CORPORATION 

P.O. Box 442-E, Altamonte Spgs, FL 32701 




EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Bachelors. Mas- 
ters, PhD's... Free revealing details, COUNSEL- 
ING, Sox 317-RE1, Tustin, CA 92680 



ATTENTION 
ELECTRONIC TECHNICIANS 



Highly Enecitve Home $lutfy &$EE Degr«ra Pro- 
gram for Experienced Electronic Technicians 

Our How Advanced Placement Progicm grant* 
Credit (or previous Schooling ft Profeulonol Ex- 
perience. Advance Roplolyl Our 3-fthh Y&arl 

FREE DESCRIPTIVE LI1ERATURF' 
Cook's InstMuto of Electronics Engineering 
DESK 15 . P.O. BOX 20345, JACKSON, MS 3$20v 




Be an FCC LICENSED 

Electronic Technician 



Earn up to $600 a Week & More! 
Ho eoMly ichool — Th* Or^inil FCC Teats- 
Aiuw4t *Ajm m»nu»i thil preparei you «l 
hgnnt to' FCC Ganfrril R i d loltl tpttcn* Ltcans* 
Hawly rtti-nd mulllpla-cholca ittnti egvar jll 
■ream loilori an lh« tclual FCC Gail #xtm! 
Ho pr*«JDu» #ip*MtncB rtcjutrvd, 112.95 pott' 
paid. Mcniytuck QuirmLii. 

Oept.E 




FtOfXlCTIOrtSl 
P.O. Box 2B34fl, San Francisco, C A 94126 



BUSINESS OPPORTUNITIES 

TV repair shop established (9 years), equipment, 
fixtures, lighted signs, alarm, burglar bars, 
$10.000 cash. Houston. TX (713) 460-0778 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business - without investment. Write: BUSI- 
NESS, 92-R. Brighton 1 1th, Brooklyn, NY 11235 

SOFTWARE dealerships available. No special re- 
quirements. Buy and sale. PYRAMID SOFT- 
WARE, 4601 E. 18th St. #137, Vancouver. WA 
96661 

PROJECTION TV... Make $200.00+ per evening 
assembling projectors... Easy... Results equal to 
$2,500 projectors... Your total cost less than 
$15.00... Plans, lens & dealer's information 
$14.00... Illustrated information free... MACRO- 
COMGEX Washington Crossing. PA18977. 
Credit card orders 24 hours. (215) 736-2880. 



CIRCLE 57 ON FREE INFORMATION CARD 



"ALL NEW" 1982 
Catalogue Available 
Write for a free copy 



Name 



Address 

City 

State 



Zip 



;A. 



-Active 
«F Electronic 

Saks Carp. 



ROCKWELL AIM 65 



Harnessed for work, AIM 65 as a "bare-board" micro computer due- 
I performs in its price category. Features: 120 hnerfroin, 20-tolurnn hard 
I copy printer. 54 key alphanumeric keyboard, lull bos expansion, plug- 
nn sockets, basic interpreter firmware and much rncwe. 

4K version. Only $445.00 



LAST CHANCE 
ACT NOW! 




1981 IC MASTER 



.A. 



Offer expires Jan. 31, 1982 



TECHNICAL BOOKS 



stocks books by line foNowmrj manufacturers 



COMPUTER SUPPORT CENTER 



.dvjntBd Micro Dtvicfls 

Unf-H 

*wnl Sinwondudof Ind. 

Iluchl 

I swim W. Sims Co. Ltd. 

tonoWhlc Mementos 

lippgn Etaqtnt Co. 

isbcwne 



PracikHi Monotrthic Inc. 
Silicon foiHril 
SWeonix 

Tib Books In: 
Tim Instruments 

Toshiba 
Um'roi; 
ZHoo 



LINEAR ICS 



LM30IAN8 
LM307N-B 

LM308N8 

LM309CH 

LM309K 

LM310HC 

LM31ICH 

LM311N6 

LM318NS 

LM318CH 

LM323K 

LM324N 

LM339N 

NBT26N 

NST28N 



.32 
.43 
.58 
.95 
1M 
1.99 

.as 

.49 

1.19 

1.67 
5.34 



1.29 
4.38 



*7 



M 
3Z 



CD1Q01BE 
CD-i^26E 
CD400BBI 
CO4907BE 
CO«08BE 
CO4O09BE 
CO40IOBE 
CO4011BE 
CDM12BE 
CD4013BE 
CP40HBE 
CD4015BE 
COiOiSBE -32 
CO40I7BE M 
CD1&1BBE .52 
CD1019BE M 
CD102VBE M 
CD402IBE -57 
CD1075BE .70 
CD40238E .19 
CD1G21BE -44 
CD4025BE .20 
CO4026BE 1.45 
CD1037BE .42 
CQ402BBE .54 
CG1G23BE -(0 
C04030SE J> 
CO4033BE 1.(7 
■:.J.1:i3lBE 1*4 
00400-! BE -(0 



SN7&177NF 


1.69 


SN76189AN 


e.9b 


LM358N.8 


k 


l.V'.SV, -E 


39 


LMSSGN-14 


.52 


L'.'.M.'cn a 


.69 


LM709CH 


ss 


LM714CH 


295 


LM723CH 


78 


LM723CN-I4 


.46 


LM72&CN-S 


1.22 


LM733CN 14 


1.36 


LM739CN-14 


1.69 


IM711CH 


.59 


LM7HCN-S 


2)1 



LM747CN-14 .50 
LM74BCN & .49 
LM1158N-8 .36 
LM1188N.14 .64 

I.M1489N-11 -64 
LM149SCN-14 2.10 
LM1496CN-14 1.38 
LM2211CN-14 2.95 
LM2210PC ISO 
LM3Q81DC 1.(7 
LM3403N.ll 1.19 
LM3524PC 3.30 
LM3903N .98 

LM1136N-14 .66 
UIN20O3AN .79 



CMOS 



C04G41BE 
CD40*2@E 
CD4Q«ijBE 
CO4044M 
CDJ046BE 
CD404r , BE 
CD-H_U9Hl- 
COttGQBi 
CDA&51BE 
CD4092BE 
C 0*05-31! F 
COJG60BE 

CD4064aE 

CP-tM&BE 
dHOTDBE 

cd40?ise 

C04d73B£ 

colors BE 
colore BE 

CD4078BE 

CD-wise 

CD4QH2BE 
CD<Ofl5BE 
C040MBE 
CDJ-MjBE 
CfMOMBE 
CD410JBE 



CWS10SE 
C04S1 >&e 

co*5iaei 

C045U6E 
C04S1ME 
CD-491QBE 

co«.twe 

C04520BE 
C04522BE 

CD4$JfirJE 
CD45J7SE 
CB4526BE 

CDJ&32BE 

CD+&19BE 

CD45*3BE 

CD4SS3BE 

Cr>4555BE 

CD45MBE 

CC-iieiBE 

CD4M2BE 

CDJ&84BE 

GD488WE 

CD*702B€ 

40M7PC 

4GCWPC 

40 161 PC 

401j'4PC 

4Q175PC 



W 



ZKWWU 

zaw.no 

Z24WIC 

zawcrc 



Zilog 



MICROPROCESSOR 



J 5 MHj 7.S5 

1 UH; 9.45 

?. 5 MHj 6 65 

I MHi 7.S5 

?5MH; 5.95 

4 0MH; 7.(5 

Z 5 UH2 17.99 

< MH; 2Z.9S 



ZfO-SIO.'O 

zB-sn/i 
zaw-sn/1 

ZBO-SK!/! 

zaw-sn/2 

ao-SKi/n 
znvsn/9 

ZaMMRT 



ZIMHi Z2.45 

ZiMHl ZI.15 

..' Mi; 27.(6 

r :: MH; ZZ.4S 

J .: I.'-': 2T.96 

i.lMdJ K.66 

4 0MH; 21.64 

2SMH1 11.96 

4 MH; 14.(6 



CHIP SETS 

8C35CPU 7^5 6800 CPU 



Part No. 
2101 -35 

2102-2S 



MOS MEMORIES 

MOS Static RAM's 



Price 

2.95 
1.25 
2.65 
2-6$ 



IK(256x4)350NS2ZPIN 

IK (IK x 1) 250KS 16 PIN 
P211145 IK (256 X 4) 450NS 18 P!N 
P2112-a5 IK (256 X A) 350NS 18 PIN 
2114L Low Power 4K (1024 x 4) 300NS iSS 
2147 4K(4Kx1)SSNS 6.65 

2147 4K (4K X 1) 70NS 7.45 

UARrs 
AY5-1013A ,« 

40 Khz Single 5V Supply 

SHIR REGISTERS 
1404A (TO-il single 1024 till 2J6 

3341APC FIFO 1 MHz 448 

3342PC 64 Bil 3.96 

334ZPC 80 bll 3.45 

FREE APPLICATION NOTES 
AVAILABLE WITH YOUR ORDER. 



8039 CPU 

80B0ACPU 

80S5CPU 

8155 

6212 

8214 

8216 

S224 

S226 

8228 

8251 

8253 

8255 

8257 

8269 

8279 

8748 

8755 



74S28S 
74S188 

93427(S2S129 

93417(825126 

93446/7621 

93436(7620 

93453(7643 

93448(7641 

9345 K82E 181 

82S185(712e 

74S47W7T3! 

82S19W713B 



7^8 6602 CPU 

4.9S 6808 CPU 

7.95 6809 CPU 

9.00 6810 

2.25 6820 

425 6821 

1.98 6845 

3.44 6850 
2.34 6852 
4.97 

5.9S 6502 CPU 

B.45 6504 CPU 

SJS 6505 CPU 

6.45 6520 
B.45 6522 
9.88 6432 

36.00 6551 
32.00 

PROM' 

1.75 

1.7S 

2.45 

245 

4.60 

4.60 

6.70 

7.45 
17.45 
17.95 
17.45 
68.00 



LED'S 



T-1 LED'S 

LED 209 
LED211 
LED 212 
TIL209A 



.09 
.19 
.14 
.14 



T-l-OM LED'S 
LED 220 
LED 225 
LED 224 
TIL220 



.11 
.24 

.16 

.15 



SOCKETS 



LOW PROFILE, SOLDER TAIL, DIP SOCKETS. 

PINS PRICE PINS PRICE 

8 ,08 22 .22 

14 .14 24 .24 

16 .16 28 .28 

18 .18 40 .40 

20 .20 S«uBivtjv 



5(5 

6.65 
8,45 
19.95 
2.65 

2.65 
2.65 
27.45 
2.95 
5.75 

6.95 
7.45 
7.45 
5.45 
7.85 
10.65 
11.88 



256 bil, 16 PIN 
256 bil, 18 PIN 
IK, 16 PIN 
IK, 16 PIN 
2K, 16 PIN 
2K, 16 PIN 
4K, 18 PIN 
4K, 24 PIN 
4K, 24 PIN 
8K, 18 PIN 
8K. 24 PIN 
16K. 24 PIN 



EPROM'S 

C2708lKx8450n8 

C 271 6(1 MS251 6 (In tel version) 

16K 450NS Single 5V Supply 

TMS2532fTIPInOut} 
32K (4096 X 8) 450 ns 

C2732 (Intel version) 

32K (4096 x 8) 450 ns 

TMS2564 

TMS2764 

64K (8K X S) 450 ns 

16K STATIC SAM 
TMM2016P-1 16K(2KxB) 1O0ns 
TMM2016P 150 ns 
TMM2016P-2 200 ns 

16K MOS DYNAMIC RAM'S (16 PIN) 

4116-20 (20ONS) 

4K MOS DYNAMIC RAM's 

TMS4O60-30 

4K (4K X D300NS22PIN 

64 K MOS DYNAMIC RAM 

4164 64K [64K X 1) 200NS 16 PIN 

416464K(64Kx1)150NS16PIN 



S 3.7S 
t 5.95 



S16.65 
S17.00 



$58.40 
542.00 



J16.4S 
$19.96 
$14.88 

$ 2.40 

S 2.65 



$24.00 
$27.95 



EXAR PRODUCTS 



PHASE LOCKE L> LOOPS 

XtotDCP FSK Moduli.iDrTi«r7>3c;iy-ilOT 
XIU-1IC* H&iFrvtoWPtPtmUxkmt 

jinaai-aCP RMdHari Hmmlecti*4 loop 

f.matlCP DujUA3o«ilheTorMD*:od*f 

FUNCTION Of HtRATOfl 

X(USC4CF Monoli1r-ic Funclicn GurnifiSof 

Kunrcp v«iuo4-C47AiHe>*dOKiiiii<v 



LWP S.M aJUWOLF- 



WULTIPUEBS >r>d HODULATOflS 
XftBUCP 'Optyj^rt^-jiiUuitipinr u 

Ml. lie .*M3*1I>£L« U 



tihifiq cincurrs 

aftLlHCP M ■: '.iP- * if ■ 1 'T..r.jC '•:■- ■ 

HRL5WC' Uy»l MKropj-wTlrrtnflCircmi 

XNIMCF' OtwdTvMfCiftLHi 

IUHKP r-.in...' naCircuil 

XrU2«±CP LWifrPlAfji Tiff* 



OPERATIONAL AMPLIFIERS 

XnUKP P-*j;*ff^«7iiQu»dOfl^-p ;.» 

ArUEOCP frr>=4inrrviCi*i 0"*d Cfl Atibj 4.4H 

CHSPIAY DHtVERS 

XHB71CP FluctKtniOiloKyCrTf* |J| 

XflflFZCF 1 ri i[jh V'lXtigp F-Dig>l Ciip'ip Oiyw 1 jj 

KFW11ICP F iu.-j'tT,; tm ^.if !i T Dfn+ P 1M 

SPECIAL. FUNCTIOMS 

XrUBO Uj|| r f u rv:l4A>ni4KrrtlMCirtiiilt AMI 

XfLtlH P11I n Fiopalionil E*vn Ciriiui I i JJ 

XrUMKP Pvl-H-Pit<i4rtitn*iS*v*C.rt*.i 117 



TTL — STANDARD, SCHOTTKY AND LOW POWER SCHOTTKY 



7400N 


.23 


743SN 


.36 


74104N 


.61 


7401 N 


is 


711DN 


.25 


71107AN 


.44 


7402N 


.24 


7442N 


44 


74109N 


44 


7403N 


.24 


7415N 


.95 


74110N 


,52 


7404N 


-26 


7446N 


(4 


7411 IN 


.72 


7405 N 


.28 


741 7AN 


.68 


74116N 


1.3» 


74D6N 


.36 


7450N 


25 


74120N 


1 38 


7407N 


.» 


7451 N 


.21 


74121N 


.48 


74D8N 


J» 


7453N 


29 


74122N 


.14 


74D9N 


.26 


7454N 


.29 


74123N 


Ai 


74 ION 


.25 


7472N 


3fi 


7412SN 


.52 


7412N 


.47 


7473N 


38 


74126Ah 


« 


7413N 


.12 


7174N 


38 


7412SN 


M 


7414N 


.12 


7475 N 


47 


74132N 


ts 


7416N 


.38 


7176 H 


.42 


74136N 


m 


7417N 


.36 


74B3AN 


HI 


74111N 


KJ 


7420N 


.29 


7484AN 


1 36 


74112N 


) w 


7422N 


.37 


74S5N 


N 


74143N 


3.79 


7423N 


.37 


71B6N 


39 


74114N 


3 79 


7425N 


.32 


7190* N 


.49 


74115N 


XI 


7426N 


.39 


7191 AN 


44 


74H7N 


1 » 


7427N 


.32 


7192AN 


.38 


74148N 


69 


742BN 


.46 


7493AN 


!MI 


741 SON 


1 44 


7430N 


.22 


7194AN 


.88 


74 151 N 


.44 


7432N 


.42 


7195AN 


54 


74153N 


is 


7433N 


.42 


719EN 


49 


74154N 


1 14 


7437N 


.36 


7497N 


189 


74155N 


IS 






71190N 


1.56 


74157N 


-52 



74159N 1.52 

74160N .48 

74161AN .64 

7416ZN .84 

74163AN .64 

74 161 N .64 

74165N .84 

74166N 

74170N 

74172N 

711 73N 

74174N 

71175N 

74176N 

7417BN 

71179N 

74180N 

711S2N 

74184N 2-39 

74165N 2.38 

74190N ,(4 

71 191 H 

74192N 

71193N 

74194N 

7119SN 

74196N 



.68 

1.98 
4.95 
.79 
.66 
.68 
.77 
1.17 
1.15 
.75 
.52 



741 97 N .72 

7119SN 1.50 

741 99N 1.55 

74221 N St 

74248N 1.44 

74247N 1J29 

74261 N .79 

742S9N 1.89 

74273N 2.39 

74276N 1.19 

7427SN 2.36 

74279N .59 

74283N 1.10 

74293N .99 

74296N .84 

7435 IN 2.20 

74365AN .89 

74366N .89 

74367AN St 

7436SAN .58 

74390N M 

74393N 1.29 



74S00N .44 

74S02N .48 

74S03N .72 

74S04N .69 



71S05N .99 
71S08N .48 

71S09N M 
71$ ION .48 
71S11N .59 
71S15N .69 
71S20N .46 
71S30N .48 
74S32N .89 
71S37N .99 
71S38N 1.17 
71S40N .44 
74SS1 M .69 
74374N .68 
74S85N 2.19 
74S85N .76 
74S1 12N .78 
74S1UN 1.96 
74S121N 2.69 
74S132N 1.24 
74S133N .98 
7431 31N .72 
74S135N 1.58 
74S138N ,96 
74S139N 1.10 
74&140N .89 
74S151N 1.10 



74S1S3N 

74S157N 
74S158N 
74S161N 
74S162N 
74S163N 
74S168N 
74S169N 
71S174N 
71S175N 
74S181N 
71S182N 
74S189N 
74S194N 
74S195N 
74S201N 
74S225N 
74S210N 
74S211N 
71S244N 

(isrsi 1 , 

71S253N 

74S257N 
74S25BN 
74S260N 
74S271N 
74S275N 



1.10 
1.10 
1.18 
1.74 
3.70 
164 
1.74 
539 
1.06 
1.06 
3.95 
2.19 
4.95 
1.66 
1.71 
5.91 
5.99 
2.35 
2.9S 
3.19 
1.19 
2.29 
1.42 
1.09 
1.B9 
17.99 
18,77 



71S280N 2.29 
71S283N 3.M 
745299N 6.54 
74S373N 2.98 
74S374N 2S» 
74S3S1N 5.95 
71341 2N 2 93 
743471 N 6.46 
74S472N 8.45 
74S474N 9 65 
74S476N S^S 

74LS00H .19 

74LS0IN -22 

74LS02N J2 

74LS03N .22 

74LS04N .22 

74LS05N .22 

74LS08N .22 

74LS09N .28 

74LS10N .22 

74LS11N .26 

74LS12N M 

74LS13N J9 

74LS14N .39 

71LS20N .22 

71LS21N .21 



.39 
.29 
.18 

.29 
.29 



71LS26N 
74LS27N 
74L330N 
74LS32N 

74LS37N ._ 

74LS38N .29 

74LS42N .44 

74LS47N .88 

74LS48N .99 

74LS51N .24 

74LS54N ,21 

74LS55N .24 

74LS73N ,32 

74LS74N ,32 

74LS75N ,38 

74LS76N .42 

74LS7SN .32 

74LS83N .69 

74LSB5N M 

74LS86N .36 
71LS90N 
74LS91N 
71LS92N 
71LS93N 
71LS95N 

71LS96N .58 

74LS107N .42 



.32 

.69 
.43 
.23 



71LS109N 


N 


74LS112N 


m 


71LS122N 


,4a 


71LS123N 


'■n 


71LS125N 


44 


74LS126N 


.44 


74LS132H 


14 


74LS133N 


i H 


74LS136N 


47 


74LS138N 


•a 


74LS139N 


u 


74LS145N 


1.09 


74LS147N 


1.95 


74LS148N 


1.13 


74LS151N 


.« 


74LS153N 


a 


74LS155N 


XI 


74LS156N 


M 


74LS157N 


m 


74LS158N 


.16 


74LS160N 


H 


74LS161N 


.El 


74LS162N 


1.10 


74LS163N 


J5I 


74LS164N 


.48 


74LS165N 


.60 


74LS166N 


\M 



74LS170N 1.59 

71LS173N .59 

74LS174N .44 

74LS175N .44 

74LS1S1N 1.99 

74LS1S9N 4.45 

74LS190N .72 
74LS191N 
74I.S192N 
71LS193N 
71LS194N 
71LS196N 
71LS197N 
71LS221N 
71LS240N 

74LS241N _ 

71LS212N 1.10 

71LS213N 1.10 

74LS214N 110 

74LS215H 1.65 

74LS217N M 

74LS218M 1.09 

74LS219N 1.10 

74LS251N .54 

74LS253N .54 

74LS257N .69 

74LS258N .58 



71LS259M 
71LS250N 
71LS266N 
74LS273N 
74LS275K 
74LS279N 
^.LS2S0rJ 
74LS2S3N 
71LS290N 
74LS293N 
74LS2MN 
74LS299N 
71LS320N 
71LS3Z1N 
71LS322N 
711 51?;.'l 
71LS324N 
7.;LS::.SS'| 
71LS352N 
71LS353N 
74LS362H 
71LS365N 
71LS3E6N 
74LS367N 
74LS368N 
74LS373N 
74LS371N 



71LS375N .64 
71LS377N 125 
71LS378N .99 
74LS379N 1.09 
74LS390M .98 
74LS393N .96 
74LS396N 1-19 
74LS147N .37 
71LS190N 1-89 
74LS530N 85,00 
71LS669N .81 
74LS670N 1.61 



63 
2.75 

12 I TTL DATA 
J'« | BOOKtrtllTH 
265 I SUPPLEMENT 
ill* ■ "Tbe Complfrl« 
,S i SOOk M TTL 
kli ' Including L. 
II I Lfi, H. S. iml 
5j I ALS VtniDn.. 
,, IPirtNo. 
'I; 1 LCC4 11214163 

1.26 1 S8.50 



MAIL ORDERS SHOULD BE SENT TO: 

USA 133 Flanders Road Wesiboro Massachusetts 01581 
Telephone orders & inquiries !617| 3660500 

CANADA &FOREIGN 237 HvmusBlvd. Poinle-ClairelMtl I.Quebec. Cana(JaH9R5C7 
Foreign customers please remit payment on an international bank Orafi or inter- 
national postal money order payable in U S dollars 
Prices are in U S dollars Minimum order S10 00 
Ao!d S3 00 lo cover postage & handling VISA AND MASTERCARD ACCEPTED 



CIRCLE 12 ON FREE INFORMATION CARD 




PLANS & KITS 



TEST and tune microwave downconverters with 
inexpensive equipment. Details. $3.25. LGS, 
6671 8th Street Lane, Oakdale. MN 55119 

SUBSCRIPTION TV plans: 2300 MHz microwave 
downconverter plus bonus sine-wave system, 
both tor S 15.00! Best systems available, no in- 
ternal connections to TV. Parts, PCB's, kits 
available, MC/Vlsa accepted. Other Plans: nega- 
tive ion generator, telephone memory dialer, 
UHF/VHF antenna amplifier, wireless FM inter- 
com, S4.00 each. Send SASE for more informa- 
tion. COLLINS ELECTRONICS, Box 6424, San 
Bernardino, CA 92412 

OSCILLOSCOPE performance from your un- 
modified television for less than $25. Super sim- 
ple, accurate, practical. OrderTele-Scope circuit 
board and plans $8.50. Get two for dual trace 
$15. MICROGRID, Box 613. Ithaca, NY 14850 

KIRLIAN photography as a hobby. Complete 
plans for do-it-yourself machine. Includes easy 

instructions and ways to improve quality of 
prints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box 
805. Missouri City. TX 77459 

NEGATIVE ion generators. Send for free infor- 
mation to THE SEAWARD COMPANY, P.O. Box 
2039. Burbank, CA 91 507 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Supe' Powered, Burning Culling, Rifle, Pistol. 
Pocket See In Dark— Shotgun Directorial Mike— 
Unscramblers— Gianl Tesla— Stunwand — TV Disrupl- 
er— Energy Producing, Surveillance. Detection. Elec- 
Trilymg, Ultrasonic. CB, Auto and Mech. Devices, Hun- 
dreds More— Ail Now PIUS INFO UNLTD PARTS SER- 
VICE. Catalog $1. Information Unlimited, Pept. RB Box 
T16 Amh«r»t, N.H. 03031. 



FREE KIT Catalog 
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FUNCTION GENERATOR KIT $59.95 
Auto- Rouging Cnp-mcter kit $79.95 

Phone 415-447-3433 

Write or Ptiorit for FR.EE CATALOG. 
AvniiRE ] minute Saturday Call is £lf 



r\Ar-Q SCIENTIFIC INSTRUMENTS 
UMVJC a ox I054R LIVERMORE CA 94550 



MICROWAVE downconverter kit $169.00. In- 
cludes everything. Informative catalog on sub- 
scription TV products $2 .00. J & W ELECTRON- 
ICS, P.O. Box 61 . Cumberland, Rl 02864 

STIMULATOR muscle relieves aches electroni- 
cally, also has toning effect on muscles. Similar 
to devices shown on "That's Incredible" and 
"PM Magazine. Plans $6:00. kit $60.00. ANDER- 
SON ENGINEERING, Rt. 9. Box 19. Tampa. FL 
33610 

MICROPROCESSOR trainer, learn by construct- 
ing and programming a microcomputer for un- 
der $70.00. Instructions/plans $6.00. MICRO- 
DEVELOPMENT CORPORATION, Box 419, Ed- 
wardsburg. Ml 49112 



SCR SUPER-BUYS 



IIO. 00 MIN. ORDER HANDLING/SHIPPING. . .$5.00 

UPS ANYWHERE IN CONTINENTAL U.S. 
© UHr-vnv CONVERSION KIT. Complete 
with PC board; all required components ; 
jumper wire; cabinet with speaker; and com- 
prehensive brochure inc. I. schematic, board J-< -( n nc 
layom. mounting and hook-up diagrams, T 1 " „ 
pans list, and assembly and set-up Instruc- 
tions. All parts are Industrial prime quality 
© NEW ZENITH ZVM-121 HIGH-LEGIBILITY 
CRT MONITOR. Features 12" grean phos- 
phor CRT. with 15 MHz Bandwidth. 40 or t„ . _.. 
M character widths are operator switch- 1 1 7 *" 
selectable. Futly compatible with 80-column 
Apple cards, elc. 

...i.CRDMEMCO COMPUTER CARDS "ACROSS-THE- 
BOARD. Ir For better prices, quickest deliveries, and the 
most ^comprehensive follow.up support services — your 
best source is SCR, every time 1 

^»»#%>% [71t]52?.2SS4 • [213)598-7853 

ai*K ELECTRONICS INC. 

9533 Valley View Street, Cypress, CA 90630 

Pay by CHECK, M.O., VISA, MIC, C.O.D. 
For Free Buyers Guide Circle Number Shown Below 



SATELLITE TVRO parabolic aluminum dish. 
local materials $500. Plans, formulas $10.00. 
WARD MICROWAVE, Box 100. Conway. NC 
27820 

DECODE Morse. RTTY. and ASCII signals from 
airwaves with new Code'Star. LED readout or 
connect with your computer/printer. Keyboard, 
other items also available. Kits or assembled, 
MICROCRAFT, Box 513R. Thiensville, Wl 53092 
1414)241-8144 ^^_ 

MUSICAL car horn 64 tunes. No chips to buy. Kit 
with case less horn. $39.95. Factory assembled 
with horn. $59,95. Add $1.75 shipping. ELEC- 
TRONIC SOUND, P.O. Box 401951. Garland. TX 
75040 
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CONVERTS 
MICROWAVE TO 
VHF TELEVISION 

COMPLETE INSTRUCTIONS, 
HARDWARE, POWER SUPPLY 
& YAGI ANTENNA. 

CLEARVUE ELECTRONICS 

P.O. Box GOO, Rochester, Ml 48063// | 
313-375-9730 ^// 



MICROWAVE television "downconverters" un- 
der $50.00. High quality, easily assembled. Cata- 
logue: $2.00 (refundable). NDS, Box 12652-R. 
Dallas. TX 75225 

PROJECTION TV... Con vert your TV to project 7 
foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. Credit card orders... 
24 hours. (215) 736-3979. MACROCOMGE 
Washington Crossing. PA 16977 

MICROWAVE television education manual! New 
publication explores concepts, antennas, down- 
converters: $16.25. Information package on 
microwave and other exciting television prod- 
ucts: $2.00. ABEX, P.O. Box 26601-RM, San 

Francisco, C A 94126 

AUDIO kits. Equalizer — twelve bands/channel 
$100: 24. $225: noise reducer/expander. S110: 
LED meter. $42 : see R-E cover stories 5/78. 3/8 1 . 
2/80. or send stamp for catalog SSS, 912R 
Knobcone, Loveland. CO 80537 

PCB. 15c sq-in. Free drilling. Satisfaction 
guaranteed. INTERNATIONAL ENTERPRISE, 
6452 Hazel Ci rcle, Sim i Val ley, CA 93063 

ELECTRONIC catalog. Over 4.500 items. Parts 8 
components. Everything needed by the hobbyist 
or technician. $2.00 postage S. handling (United 
States only), refundable with first $15.00 order. 
T & M ELECTRONICS, 472 East Main Street. 
Patchogue. N Y 1 1 772 (51 6) 289-2520 

OCTATR ACE— Converts any oscilloscope to dis- 
play 8 channels. PC bd. & case $21 .00. AB COM- 
PUTER PRODUCTS, P.O. Box 571, Jackson. NJ 
08527 



MICROWAVE HORN ANTENNA KIT 

1 7-2.6 GHz Frqincy Hup 17-19 lb Can Kit w/taonHy Infractions £R%* 

Own Convuter Bairn 1 119.95' [w/AitHU Kil S149Sf 
Pifti Kil for E flirt S29.S5* iw/btenu or Bwrfl £4%| 
Complete Cartage lAitw. tori t Parts KrtJ $ft£ 

MICROTENHA ASSOCIATES 
2335 SquiJi 2300 West. Silt Lake City. Utah 84119 

CbKt a MO oily — Allow H Wtcb Minn/ [Cost ii 
'Uljh Reikis Pluu Ud 5% Siles Tk 





MINI FM MIC 
Compact Btzc onty Z'^Vx**" Twi&mir; 
io FM radio 8H-1Q& MHz Exertional 
audio quality Transmit slaMe sJgruJ up 
to 900 Fl. C&mplpic kit .ncl cjsq. battery 
'. kiafrucl Ona Only $13.35 Asaam&lngl 

SIDJi Add Si '■,::. SSH BB ty..-:- 1 3C 

3 lamp (or brochure 

3.E. Corp., Box isms-fl 
T»mpli T«rn«, Fl 33687 



CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, how-to 
books, plans, modifications. Catalog $2. CB 
CITY, Box31500RE, Phoenix, A2 85046 



2150 megahertz donweonverters $99.95 up. as- 
sembled. Details for SASE. GW ELECTRONICS, 
POB 688. Greenwood, IN 46142 



Government Surplus 
ELECTRONICS 



LOW AS 2c ON DOLLAR! 

Ampullar* 12. Ml I Two-Way fladigs J5.4G'! Thou- I 
aanda ol llemal Hon comprohanalvo Buvar L a i 
Quia* available, ttlla how, whara la buy. Start ' 
racalving. FREE catalog* lor all Qovl Suipltia,,' 
Salts In you, 3 real Plot— Wholaaara Diacoont.'l 
Sourca Qultia. *9P5 ppa. Monajrbach Quaranlaa.' 
COMMAND MO.3 . Cuitom llouia POa-zfliae. San Frmelaco. Ca. o*7aT 



FREE Flyer. Electronic parts. iC's. semiconduc- 
tors, hardware. BOYD ELECTRONICS, 1 Center 
Street. Douglas. Ml 49406 

COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write for complete speci- 
fications and pricing. Dealer inquiries Invited. 
TRITON MARKETING, 1933 Rockaway Parkway, 
B rooklyn , NY 1 1 236 (21 2} 531 -9004 

MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 440668, Aurora, CO 
80044. (303) 620-9736 

MORE channels! Unique device ends adjacent 

chan nel i nterference on your TV set. Allows your 
set to separate all channels completely. Makes 
new programs available. Complete plans - $5.00. 
RELTRON, 323 Franklin #804/Dept. R-131, 
Chicago. IL 60606 

VARIETY electronic surplus parts and equip- 
ment in ou r monthly pictu re flyer. Send $2.00 for 
6 issues STAR-TRONICS, POB 683, McMinn- 
vtlle, OR 97126 

1 ,000,000 parts in stock. Resistors, potentiome- 
ters, capacitors, integrated circuits, transistors, 
diodes, wire all colors, electrical hardware and 
kits. Send SASE for free catalogs by specifying 
bold categories or tell us what you need, TEST- 
ALL, INC., 1998 Heritage Circle. Palatine, IL 
60067 

SEND for bargain list of high fidelity and com- 
mercial sound equipment. Used and nearly new 
at excellent prices. BOX 295, Jericho. NY 1 1 753 

SCANNER/monitor accessories— kits and fac- 
tory assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route IR. Canon. GA 30520 

COMPACT LSI microwave TV down converter 
fully assembled and tested, no parts change for 
zone modification, USS1BO.O0. Airpost with 
200 p. manual. Money order to: RELIANT ENGI- 
NEERING COMPANY, P.O. Box 33610. Sheung- 
wan. Hong Kong 

POLICE/fire scanners, scanner crystals, anten- 
nas, radar detectors. HPR, Box 19224. Denver, 
CO 80219 

MICROWAVE movie antennas — largest distribu- 
tor on the East Coast, Wholesale call MICRO- 
TRONICS (212) 479-5592 

TEST equipfnent, new and used. Catalog $1 .00. 

PTI, Box 8756, White Bear Lake. MN 551 10. (612) 
429-2975 

RESISTORS 'AW, VzW 5% carbon films 3c ea. No 
minimums. 1% metal films. Send for details. Bulk 
pricing available, JR INDUSTRIES, 5834 -C Swan - 
creek. Toledo. OH 43614 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.. 
Sarasota. FL 33577, (813) 953-5363 

SAVE up to 50% on name brand test equiment. 
Free catalog and price list. SALEN ELECTRO N- 
ICS, Box 82- F, Skokie, IL 60077 

TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Literature $1.00 CLIF- 
TON, Box220-M, Miami. FL 33168 

RECONDITIONED test equipment. $1.00 for 
catalog. JAMES WALTER TEST EQUIPMENT, 

2697 Nickel, San Pablo, CA 94806 

THE Intelligence Library. Restricted technical 
secrets^ — books on electronic surveillance, lock- 

Clcklng, demolitions, investigation, etc. Free 
rochures: MENTOR, Dept. Z, 135-53 No. Blvd.. 
Flushing, NY 11354 
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JERROLD 36 channel CATV converters Under 
$30: RON G., Box 463. Medford. NY 11763(516) 
747^t1 09 

FREE electronics newsletter. Monthly, Dis- 
counts, free catalogs, information. Send post- 
card. MODEM, 6209~Dana. Springfield, VA22150 

500,000+ beautiful fflmusic recordings! Cata- 
logue — $1.00. Soundtrack valueguide — S5.50. 
RTSL, Box 687. Costamesa. CA 92627 



WRITE FOR 



.SyVlcGEE'S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 <8<6) 842 5OT2 
1901 MCGEE STREET KANSAS CITY. MO. 64106 



WANTED 



SOFTWARE bought and sold. Programmers 
please inquire PYRAMID SOFTWARE, 4601 E. 
18th St. #137, Vancouver. WA 98661 

ADDRESSERS — mailers — homeworkers need- 
ed' 50 firms listed, rush 50 cents, addressed 
envelope. BONNIE NIEUWENDAAU P.O Box 
23432. Tampa. FL 33623 

COLLECTOR needs .hi-fi components — Brohner 
Lafayette kits. Dynatuner HARRISON, P.O. Box 
24. Terrace Park. OH 451 74 
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Fall & Winter '81 - TEST EQUIPMENT 

Electronic Component 
Catalog FBEE 160 Psse Book 
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We carry the Following: 

TEST EQUIPMENT 

• {IK 

• LEADER 

• VIZ 

• HECKMAN 

• HITACHI 

• GLOBAL SPECIALTIES 

• PATA PRECISION 

• HICKOK 

ELECTRONIC COMPONENTS 

• JAPANESE 1 MOTOROLA Traniittort 
IC't. FET, Diodes 

• Capacitors 

• Reiislort 

• Connectors. Cables 

TOOLS 

• Wellcr. Ungar. Xcelllte. Vaco. etc 




• Over to million components In stock to serve you 

• Over 20,000 sq, ft, of warehouse in the East & West 

• NO MINIMUM ORDER! 
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® CALL TOLL FREE 
80G -42 1-2841 



P.O. Bon 40325 Clndnnall OH 45240 
Dacf. Hadio-EIACIronica 

Phene_ 



Local: 513-874-0210 

Telex: 162 392 



.Zip. 




CIRCLE 55 ON FREE INFORMATION CARD 



<4t Components Express, Inc. 

^•^ Have vou A'Ssefl yOut computer lately" 3 " 

1380 E Erimger. UnitCC Santa Ana CA 92705(7141 558-3972 



BROAD BAND MICROWAVE 

RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ 



only 

$295. 




With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 



* 750 Ohm to 

300 Ohm Adapter 

* 60 Feel Coax Gable 
wilh Connectors 

* 3 Feet Coax Cable 
wl!h Connectors 



RANGE: 

SCOPE: 



* 24" Dish 

* Feed-Horn Receiver 

* Mounting Bracket 

* Mounting Clamp 

* Iftstruelirjns 

* 300 Ohm to 75 Ohm 
Adapter 

Line of sight to 250 miles. 

Will receive within the frequency band from satelites, 

primary microwave stations, and repeater microwave 

booster stations. 
CONTENTS; Completely packaged in 19"ht9"x4 1/2" corrugated 

carton compfete with list. 
WARRANTY; 

180 days for all factory defects and electronic failures for normal 
Ljseage and handling. Defective sub assemblies will be replaced with 
new or re- manufactured sub assembly on a 48 hour exchange 
guarantee. 

This system is not a kit and requires no additional devices or 

equipment oiher than a TV sel to pface in operation. 

Desler inquiries invited 



COMPUTER MARKET CENTER 
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COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8"| $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $1 10.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York. New York. 10003, 
Address telephone inquiries to 212-777-6400, Frequency rates are available. 
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TEXAS 



USED COMPUTER TERMINALS. 
PRINTERS. MODEMS. SUR- 
PLUS ELECTRONIC PARTS. 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS. TEXAS 75235 
(214) 630-4621 




Thirta to you . . . H wGvfc* . 

(otallofus united Wfay 

A Fullfc 3*TVO» BT Th* Worm I Tin J«wkng Court* 
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RETAILERS 

An ad for your computer 
store in this space in 
Radio-Electronics COM- 
PUTER MARKET CEN- 
TER puts you in touch 
with our computer audi- 
ence. They use micro- 
computer equipment for 
both business and 
hobby interests. For 
further details call 212- 
777-6400. 



ARIZONA 



SAVE 90% 

You can save up to 90% by build- 
ing your own Micro or Mini- 
computer! IE: a 4MHz Z80A 
with 64KB of Memory and a 
real front panel costs $150.00. 
FREE DETAILS. Digatek Corp.. 
2723 W. Sutler Dr., Suite E, 
Phoenix AZ 85021. 
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Ed McMahon here to wish US0 a 
Happy Birthday. Thanks. USO for 
40 years of ctiamplortship servfca, 

Ed McMation 

40 th 

tytnnsversary ,■, 

'"' ■'•' | 1961 | "-'-" 
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Take stock in America. 
Buy US. Savings Bonds. 
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7400 



5N7*MN 
SN34C1N 
5N7*Q3N 
SN740IN 
5447404N 
SNJ4CSN 
SH7405N 

5N7*DJN 
SfiJ4»N 
5-NH10N 
SNHlltt 
SN7412N 
SN7413N 
&N7414N 
SNMlfiN 
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SNM31N 
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SN7425M 
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SNMI91N 
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SNHJU-N 
SNMZfcN 
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SNJ43MN 
SNM36TN 
SN7«5|N 
SN74JBN 
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74L5J0 
74LS01 
74LS02 
74LS03 
74LSJ4 
74LSOS 
HLSOl 
MLSBt 
74lS^ 

71 LSI? 
MLS £3 
MLS14 
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MLSJl 

hop 

MLSSt 
MLS37 
74L535 

74L&B 

74LS33 
74LS37 
74L330 

74L&B 
74LS4J 
14LSJ7 



74LS5S 

HL57i 
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MLSJS 
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HLS92 
MLSA1 

7*LS*5 
74LS* 
74LS1QT 

7ILSIL3 
74LSL1J 
74LS114 
74L5L33 
Mf-SlO 
J4L5L25 
74LSIM 
74LS132 
7ILS1JJ 
74i_5IW 
HlIS 
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741 LS1S1 
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74LSIS5 
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HL.5I7S 
74LSLU 
?<LS1» 
74LS19L 



LB 

i.u 
l.» 
i.n 
ua 



MLS1M 
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74S1M 
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CASS1H 
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HSI» 
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74S1S1 
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MSU7 

HSI» 
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CD*013 
CWOU 
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CD4021 
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CD*oa 

CCHQ4 
CD400 
CD40R 
CD4027 

CD40a 
CD40U 
GD40M 

CQ4flH 
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CO«H| 
CDWZ 
CMOU 
CD44** 
CD*W 
CO40I7 
CD*WJ 
CO4049 

CDwa 

CCHffil 
CO40U 
CQ40U 
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CD4CTJ 
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CD4073 
CD467S 
CD4OT5 

CC*37l 
CD4ML 
CD4QIZ 
CQ409J 
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CD4M 
CD460J 
C 04507 
CD4W 
■:\:\'Av 
CD4S1J 
CD4512 
C 045 J i 
CD4S15 
CD4S16 
CD4511 
CCHSlt 
CD4S» 
CD4U 



CD4SU 
CD*5tl 
CO«5»4 
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MC!4*M 
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MC144I] 
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.n 

3.45 
US 
3.75 
3.49 
3.49 
ZJS 
1D.9S 
1QL9S 
10.H 

5JS 
EL95 
1M 

5.*5 
3.15 
JL15 



IK 
l.» 
1.29 

1-49 
3.K 
i*5 
1.49 
3-79 
J» 
1^9 
LJ1 
L7I 
1.95 
179 
UM 
2\» 
3-4* 
.75 
L45 
Lt£ 
17JS 
U.K. 
15.95 
ISJfi 
7.W 
iS.95 



^ ^V At 5**lt OH "DAwf llDrnJnp Am#^ti" 




i Bili efl w oi M F«miil«r Tim 



t«4*cAom rrow win jHh 



• IMheMH wrBWH 

• W bkI £ i r. Ma I CWttCt 

• iwl-iVI*.T*lnH«UI|l-SHr 



■ Oodi 



* SUr Sou nol-Chd Caninir 
■ mRWMNfl 



« ihamp i. QtrauntatwKa 

* Willi.m Tall OWtlM 
1 Gic>i Toccata In O Mtnor 
i Shay* and a HaJpoul 

• lu» Danu&q WattZ 
> Ba«1hov*ii'B aih 

Lj Maria II lalia 



Waddirw March 
ilfula b£« 

Aukf Linn Srra 
jolillm uhrJnii 

Sal IG4'» Heniiplpa 

v II. vmn - Chwgil raATUBE* 

mOntfloowii EBlaphKKW linger ball. Easily connact* to an/ pLnndard niapMc.ia Can b« wiad 
aJwtnidi f*j ular phona &r raolam * rarfwc* 'inpar •iivwhtra In building c culirfa. FCC aeofovfd, Cm ba 
uaad on any EakptaA* aniam — wfflcnrldV. Uh a dUTarant tuna to Mandfy axttraton phorwi 
MIcropfiK'ii.K* cowlroltod. AdluititJH yoiunw pottrd 4nd viHabt* lwrw if*«j conlrol Oparalea en i»o 
B-wHE h*11*rt*i Df AC JWapiaf ffvoi lncbuO«l[L 

PT030 Phone Tun#s . . '-, , . . . „ „, $49,95 

AD30 AC Adaptor $8,95 



DISCRETE LEDS 



XC556R .?!»■■ r*d 
XC5550 .300" gr»m 



*/n 



XC5UY ,300" y«|low 1..13 



XC55SC -300" cj*i^ 

KC33R .:«»" ft -J 

KC2» .300" grfin, 

XC3JY ,300" ytilow 

MVLOB .170" rati 



141 

4,11 




MV» .0B ,h r«d 

XC3WR -US" **3 

xciEflfi .135" graar 

yC30»V L l35"yallow 4/$| 

XC535R .Itl" r*d 

XC53K9 r lB" 9r»*n 

XCS»V .JUS" yallow 4/H 

XC535C .ItS" clair 4/SI 



C. A, — Co m me n AflOC)* 
O.D. — Do utile Digit 
Typa Polarity 

C.A.— rod 
5X7 D.M.— rad 
CrC—rad 



■ ; J00JTMAJ_R«2£2i r * lfl n 
Diffua-d Bi-Color LED 
Part Ha. 1-99 1fl6+ 



RL-3 . > *,39 -j or 3/$T .00 



DISPLAY LEDS 



HAN I 
MAP* 2 
MAP* J 
MANt3 
MAM 54 
MAN 71 
MAIM 73 
MAP* 74 
MAN l: 
HAN M 
MANJfffl 
HAN KJC 
MAN 1540 
MAM 4I1D 
MAN ff 10 
HAM fiEJD 

MAMU50 
MAN55H 
MAIM C71D 
MAM 5740 
MAN 5750 
OLO30* 
DLD3D7 
DLG50D 



Pr.ca 
■37a ::rt 
::o 4.m 



C.A.— f»d 
C.A.— rad 
CX.-rtd 
Cl A*— ytl low 

C.C. -■ y 1 1 : J vv 

C.A.— orartfla 

C-A. — ^: r anr;e = 1 
"Z.C. c-jiiit 
C.A.-oranj* 
CA. — orans* — DD - 
CA-^-oranpa s I , 
C-C-— ortnga— DD . 

C.C. — O-riiYfi-e- ± I 

C.A.— OfMfjg 

CA-rtfl-DD 

cx.~f«a-oo 

C.C.-^rad 3 1 

C.C. ■•:-!■ a ii^-t 
C.A.— oranoa 
C,C— flfaon 



-Common Cathddn 
— Right Hand Daclmaj 

Typa Pouvlty Ht Prlca 

DLG507 C.A-~gra*n. .500 1.& 

□L7» C.C- t.s .300 l.S 

Dl_707 C.A.— rad .3C0 1.35 

DL73 C.C— rad .500 L« 

dlhi c.A.-^n joo J. a 

DLH7 C.A,— ftO .400 1.49 

DL7M C.C--fad 5M 

DLQM7 CiA. Ofinfla |D] 

OLOiM C.C-Oflrt*B BOO 

DL33B C.C— rad .]J0 

FNCJSl CX.il JU 

FND357 CC 357 

FMD500 CX, |FMC«U} jflO 

FNO50T CA, ;-(-nc^01 .500 

HD5P-3401 C.A,— ra*3 J00 

HDSP-S4DJ C.C.-faU SM 

HO5P-3406 C*C rtd +l_ J0Q 

SOS-7751 C.A.,R.H.CT."— raj .430 

50K-77» C,C..IlL.H.D.—fBd ,433 

SOU- 7300 4k7 N umarte ( RH OJ.fcM 

50*2-7303 4K7Num*rfc(LHD},«00 

50&7340 4K7HKdCl.(04^ArP} r 5« 

4NJ| Photo XilrtorOpto-liol, 

LIT] PnotoXiHtorCVIo-llol. 

MOC3010 Optically tMLTrlacOrtvaj- 1.25 



l.*9 
1.49 
1.49 



:.» 



3.25 

22.00 
K.50 



COMPUTER GRADE CAPACITORS 



IMS 

i •» 



» 



WVDC WICj 



DV1TPI MCnriH HMUit l^*a-*aj.C - CAU. Cfl W«Tl fOfl TOU*. BCOWlMMlMT 



^ 



LOW PROFILE 
(TIN) SOCKETS 



»pln LP 
M Pin UP 

II T»r, LP 
U Pin LP 
3flplr, L.P 
23 p|n LP 
3* pin LP 
21 pin LP 
KPln LP 
«ptn LP 



SOLDF-RTArLtGOLD* 
STANDARD 



I pin s<* 

U pin 5& 

UplnSG 

iipmsG 

2*plnSG 
2>pln5G 

3SelnSG 
40 pin SG 



S0LOERTA1L 
STANDARD (TIN) 



1* pin 5T 
J*p|r»ST 
II pin ST 
2* pin ST 
21 pin ST 
35 Pin ST 
40 p|n ST 



if 

■ pin WW 

10 pin WW 
14 pin WW 

16 pin WW 

11 pin WW 
?E) pin WW 
23 pin WW 
2* pJn WW 
21 pin WW 
Spin WW 
40 Pin WW 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



i» 

2.19 
2,29 



Uf 

LSI 

i.9» 



1/4 WAH RESISTOR ASSORTMENTS - 5% 

$1.95 



ASST. i Eh. 



10 Onm 13 Ohm 15 Ohm || Ohm 22 Ohm 

27 Dfrm UOhm SOhm 47 Ohm M Ohm SOp 



ASST. 2 


5ii. 


it Ohm V Ohm LB Ohm 3jg Ohm ISO Ohm 
latt Ohm 330 Ohm 370 Ohm 330 Ohm 3» Ohm 


bOpcat 


$1,95 


ASST. 3 


5ai 


*70 Ohm 560 Ohm«R Ohm 520 Ohm 
UK i.ik I.IK £2K 


IK 
S.7K 


60 pet. 


$1,95 


ASST. 4 


Baa. 


3.3K 
UK 


5,9K 
I0K 


4.TK 
12K 


5.6K 

15 K 


6AK 
UK 


SO pcl 


$1.95 


ASST. 5 


Saa. 


23K 
S*K 


2JK 
UK 


33K 


3BK 
1D0K 


47K 
I30K 


GOpc*. 


$1.95 


ASST. G 


S*a. 


150K 
WW 


WaK 

47DK 


33QK 
5«K 


370K 

e»K 


JtXK 

120 K 


SOp«. 


$1.95 


ASST. 7 


&aa. 


1M 
3-7M 


1JM 


I-5M 
X9M 


1JM 
1.7H 


2.2M 
9.5M 


SO pet. 


$1,95 



ASST. 8 R 



Includes Resistor Ants. 1-7 (350 pes.) $10.95 ea. 



310.00 Min. OliH - U.S. Fundi Only 
Calif. R.iifl.ini Add SS Sal« T.« 
P wiib i Add EX pluj SI ^0 iTtHiranc* 






m^lliWiH'KI 



St»c Sh**ti - 254 
Sflrtd Q6* Pojs^* lot your 
FHEE 19B2 JAMEOO CATALOG 
PHONE 

ORDERS 

WELCOME 

(415) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOR EWA Y ROAD, BELMONT. CA 34002 

PRICES SUBJECT TO CHANGE 



DNHSC^DD. 



Pit: No. Function 

7H5IPI CHOS PreelHon Tlmar jv, 

70BEV/KU* Stopwaleh Chip, XTL 24L95 

7105CPL ItaDlvkt A/D (LCD Drlvi) H.9t 

7I05EV/KII* ic, circuit ao*r4. Display 14.91 

7107CPL J^DIjir A/D [LED dr\ie\ OM 

7107EV/KII* IC, Circuit Beard. Dliplay 29 95 

71UCPL J4 Die it A/D LCD DlL HLD. 11.95 

7IIICPL 3* Dlolt A7D LEO DlL HLD, 17,95 

7201IOR low Batttry vo|t indictlor 3J5 

7306IPG CMOS LED Stopwatch/Tlmar jjj| 

nDtEV/KIt* Stopwatch Chip, XTL 19.91 

T20SCJPE Tona Qanarator 5^35 

TSOSCEV/KIt* Tena Q*intr*tar Ch[p. XTL 11,95 

7>J7AIPrj OtalllltttT Controller 5.50 

73fl7AEV r 'Klt* Ff4K). Caunttr Chip, XTL 13,95 

72011 PF ■WM DKaVdl COUhl*r ]7JS 

7309 1 PA Clock Gailariior 3J( 

73I5IPG * Func. CMOS Stopwatch CKT Li.K 

7335EV/KH* 4 Fuhc. StdpWitCh Chip. XTL 19JI 

7215AUI 5-oigit Univ. counter ca u.eo 

T3HCIJI I- DIB It Fraq, Countar CA. &M 

73I4DIPI I'Dlsilt Fr*q, Count*r c.C XLJI 

7317UI 4-DlgU LEO Ue/Down Countar 11,95 

73J5CrJl I- Die It Univ. LED Dr.va |0.« 

7324 1 PL LCD 4Ui O kg It Up Countar OR) HJS 

73£AUL t-Dfelt Univ. Countar 33.95 

tatAEV/Klt* * Function Countar Chlr>, XTL M.*5 

7340IJE CMOS Bin Prog. Tlmar/Counlar 4,95 

7242UA CMOS Dlvlda-py-355 RC Tlmar 3J» 

7350 1 JE C H OS BC D Prog. Tl mar/CCHJ n > r fi.oo 

73BUE CMOS BCD Prog. Tlmar/Countar 5.2S 

?55S1PA CMOS 545 Tlm*r (I pin) JJ| 

75551PD CMOS 555 Timer (14 pin) 2,20 

TfLLBCPA CMOSOp Amp Comparator iMV 3,35 

M13HCPA CMOS Oo Amp Ext, Cmvr. SMV 3 « 

7Q1BCPA CMOS Dual Dp Amp Comp. 5MV UI 

7531CCPE CMOS Trl Op Amp Camp. 10MV 5,35 

K41CCPD CM 05 Quad Op Amp Comp. 10MV 7.50 

N42CCPO CMOS Quad Op Amp Comp, 10MV 7.50 

7W0CPA Voltaoa Convartar 2.9S 

lOSCCPD Witt form Ganaritor 4,« 

S041CCPE Monolithic Locarlthmlc Amp ?].£■; 

H9CCQ SOppm Bin d-GAP Volt Rat. DIOCa 2.50 

5311CPA Vott fiaVlnOicator £B 

■332CPA Vol! Baf/lncttcitor 3.B 



74C0D 
7IC03 
74C0* 

?4coa 

74Clv 

?*C1* 
74C20 
74CS0 
74C4J 
74C41 
T4C7J 
74C7* 
74CI5 
HCII 



1-H 



MC*5 

74CKrJ 
74C1SI 
T4C154 
74C357 
74C1« 
74CH1 
HC3<3 
7*C3*3: 
J4C16* 
74C173 
T4C174 
74C175 
74C3M 
74 CIJi 



74C 



IJ* 
l.B 

3.95 

3.as 

2J5 
1.59 

4.60 
1.49 

\M 
1.59 

1.39 



74CI21 

T1CS« 

74C2** 
HC3TJ 
T4C37* 
T*C«1 

7*C-iC.i 
MC911 
74CV13 
HC91S 
74C917 

5=1 



IKtl 



1» 

:.k 
!.* 

*» 

W-* 
10,95 
3.63 
10** 
5« 
5.75 
7.S0 
7J0 



5,13 

LHlOCLH i.'Ji 

LM11CLH 4,K 

LNOBM-DH 4,95 

TL071CP .79 

TU73CP l.M 

TL0WCN ZM 

LMDCUCD 35.4U 

TL052CP L» 

TUWCN 2.19 

LHD094CD 36. *a 

LM300K .99 

LM1D1CN Jfi 

LM302H 1.95 

LM3Q4H 1.95 

LHBH ,99 

LM30TCN M 

LM3HCN 1.IM 

LM309H 1.45 

LM309K L2S 

LMJlOCM L75 

LM3H/CN .->1 

LM112H 2.Ai 

LM317MP 1.15 

LM313T L7I 

LM3I7K 3.95 

LM3IICN 1,95 

LM319H L» 

LM330K-5 L3S 

LM320K-12 L35 

LMEOK.JS 1.35 

LHJ30T-5 1.25 

LM33AT-12 1.35 

LM320T-35 1.25 
LM333K 
LM3D4N 
LHtSDZ 
LM331N 
LHJJ4Z 



5,96 



3L95 

uo 

LM3352! 1.75 

LMJ37T 1.95 

LH317HP Li5 

LH335K 1.95 

LMlfflN .99 

LH340K-5 1J5 

LM340K-12 IM 

LM34QK.I5 1J5 



LINEAR 

LHJJ-JT-: 1.35 

LM3HT-12 3.3 

LM34QT-I5 1.25 
LMH1P4 .75 

LMJ41P-12 .75 
LM341P-15 M 

LM34JP4 M 
LM343P-12 M 
LM342P-15 .« 

LMJ44N 1J5 



LF351N 
LF353N 

LF355N 
LF355N 
LM39JN 
LM359N 

LM371N 
LM317N 

mmm 

LVJ53N 
LM»N 
LMWN 



LM3I7N 

LMiryrJ 

LMMN 

L.FU9N 

LM3»H 

TL494CN 

TL49SCP 

NE510A 

NE529A 

NE551H 

NES35H 

NE540H 

NES44N 

NE550A 

NES65V 

LH555N 

NE5HN 



LMS55CN 

LIM557V 
NE570N 



ua 

5,03 

lh 

tM 

its 

Ml 

6-K 
IM 

Mi 

uo 



3-96 
IM 

1.95 

L.3 

mi 



3,75 
J-H 
J) 
1.25 
1.25 



341 
5.4B 

5.*9 



LM7Q2H ,79 

LM703CN ,n 

LM709N .29 

LM710N ,79 

LMtUH .79 

LM723N M 

LM733N 1.00 

LM7HN 1.13 

LM7*1CN M 

MC1M1SC03 J.«J 

LM74TN ,79 

LM74JJM .M 
LUUHiN 
LM13L0N 
LMieliCN 
LM1444M 
LMMIIN 
LM1495N 
LM15«V 
LMUOPN 
LMII71N 
LMIJ72N 

LM1I73N4 L2t 

LMIWN i.20 

LM1HM 1.75 

LMJffHT 1^1 

LMJJ77P 3,05 

LM371P 24» 

LMSKP-l 3J» 

LM31BN 2.95 

LM39QGN .*9 

LHJMSCN 1,3 

LM3WN 3.35 

LM3914N 3.9S 

LM3915N 3.95 

LMJ814SN 3.95 

P.C4135N! 3 :', 

RC4151NB J.« 

RC4194TK 5.95 

RC*1»TK IM 

LM45Q9A 3-35 

ICLHJ3D 4.95 

LMI30UN 1.29 

LMtJiOOM 1.49 

KHN i.n 



CAPACITOR CORNER 



v*luo 
10 p( 

22 pr 

47 pr 
100 pi 
220 pl 

470 pr 

1 

.ooimf 



SO VOLT CERAMIC OISC CAPACITORS 



M 4>99 100+ 



» VOLT MYLAR 

.12 .ID .07 

.13 .10 .■;■' 



14 1&-94 Ito* 



Value 

.OOluF .« ,05 

-0O47uF ,01 M 

Tri,'- ,0t M 

-047UF .09 .07 

.IMF .15 .12 

FILM CAPACITORS 

,033mt .13 .11 

>J>r.-.r :: .17 

.lmr .37 .33 

ami J3 J7 



+20\ DIPPED TANTALUMS (SolWt CAPACITORS 



..U35V 
,]i/3SV 
32/3BV 
. 33/35 V 

,47/XV 
^51/BV 

3.J/KV 



1.5/35V 

3.2/BV .51 M 

U/35V .53 .4- 

4.J/75V .53 .5* 

5-I/35V .79 59 

IS.-tSv LSI 1.35 
23AV 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
AxllL l-*f lOCMff 500+ Radial 149 1K-49I 500+ 

.4J/35V .11 ,U .11 



JTjMV 
L6/HV 

uMy 

4 7/25 v 
10/35V 
JD^OV 
■ 
31VS0V 
■ . . 
4J/50V 



220/35 V 
220/5OV 
47TV35V 
lOOu/ltV 
22WI5V 



,*7fl0V 
J. .0/15 V 
I.0/3V 

1.0/SOV 
4. 7/16 V 
4, 7/35 V 

4.7/SOV 
W/liV 

1A/35V 
10/50V 
47/SOV 
1DB/1SV 
HB/25V 
lOOJlOV 
220/WV 
470/25V 



CIRCLE 5 ON FREE INFORMATION CARD 




ISSSSSU^CIock Modules 

12V DC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 
" in d*ih autocloeki 

• Aft«>--mirk#i auto/ 

• Alrcrertrncrina ct*i. 

• 12VDC oP*r. Inairu. 

• Portabl a/battery 
pewiitd Ifiimimnte, 

F«tu«»f Bright 0.3" gr inn diiplay. lrtte*-flsH cryiul umi- 
b*». ± 0-5 hc ./day a«ur . Ayio. d i*j lav brlghirisu CO n tra I 
logic. Dijpley color f ilteribie to blue, blue-grBen. 9r«in & 

yallow. Carnplcie-juit add twlterte* and I mi. 

M/yiQ(33 Modula tw'ug,7$"Hx,si"D H . $16.95 



CLOCK MODULES 

MA 1523 ,7" R*d Digital LED Clock Module H.3S 

MAI 026 .7" Dig. LED AlarrnCloek/Tn.*frnOrn»E*r Ifi.SS 

MAStHCt .3'" ft*d Digital LED Clock/Timer 0.06 

MA1C02 ,B" Rod Digital LED Clock * Xformer &.95 

MAI 010 .8" Rc.-i Diflirai LEpCloefc 7.BG 

hi A 1 03 2 C B A ,5" D Igl ta I LC D Clock 1 7. 9 D 

MA10-13 ,7" Green Digital LEO Clock S.05 

TRANSFORMERS 

1 02. P 30 X former f or W A 1 023. 1 0*3 A S03fi Mod l 3.4B 

102-P22 X1omv for MA1D2G Clock Module* 3.48 

1 G2-P24 Xf ormar for MA 1 1 C I pofc Module! 3.4g_ 



Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 




- Panel mi* be evilly HmHM Ml 
5*rL* i at Parallel out 

■ Oval 11 aquara inchec of as tit* call 
aurfeet 

■ VeJlcoa law tip e DlSV Ittrenwirta 



The JEMS aeux Call Pa** Kil contain* » path tolar £*!!■ On Ina 



for mote rtJtaga or In parallel for nwi ctijrmL The premium grade 
a^ir?»iijprpvio»(h#isirfajiEri*c*"af|ffi>r!haooafalk»DlFrioarp«- 
table treruralor rad«i r 5rn.u1 twimy powarad c«Mlw Up* playtn 
»nd unhmliatf exparlmenlal aolar proitcH 

JE305 $39.95 



EPROM Erasing Lamp 




a Eram 27C*. 27 1 B. 1 70IA, 5203Q, 5 2040, *te. 

• Erunufi to i ehiptwithki 20 minuter,, 

• Maintain! eonrtint axpoeura distance of ortt inch. 

a SpKial conduct hre ioam liner eliminate* static bu iHrl-gp. 
a fluHMn safety lock to prevent UV axpqaura. 

• Compact - only 7-5/S" x 2-7/H" x 2" 

• Comnlato with holding l ray far 4 eh ipt 
UVS-11EL Roplaeament Bulb *lE h BS 

UVS-11E $79.95 



JOYSTICKS 





JSBK 

JS-1MK 

JVC-MI 



EK Llnnr Tlfni Pan IB.25 

100K Linui Tii»r Pots M.95 

40K jZI VLdfto Control!* ifictH - . - S4.95 



ALLIGATOR CLIP TEST LEADS 




Heavy-duty leads, cole* coded, kiuinad atlirjator clipon each end. sS" 
rong. Two each black, rod. blue, white and yillow. 



#ALCP(10p*>rpack) 



S2.95/pkg. 







MSQA/SOaOA SUPPORT DEVICES - 
r-Bn Inajl /Oil H g I 

0™j]J •*>iO'rllT IfttaffUPrt CtrtCUi 

•t-OlfMtloiul m<t Drlwr 

1- . ■: i, ■ ■* -■* ■ ) ! ■" i i ■ - ' ■ 
3VH4M Certirc-! I* I rD u I Gri.ti 

'•} I ! t- ■■1 CC'll ' J 1 1 ■ 

HH L U tAl EHFMid* iaF*>>*rpH 

htSC-JI Aiy rwltrar.au I Cemm. EhtiMnf 

PVOi. C«rm, I/O <US*RT r 
■%»!. Ftttirval TlnHr 
r*!t|. ndatia'M I/O IPPU 
p^M. DMA COAMOl 
r:ui. Intariupt CwttraJ 
PWS r-fOfl. CRT Cwitraltif 

"Bf . rl*-,anjjri,Tj.i ? lj|y lr!.-I.L* 

•>'•■( ■■■■Oir»ii »iH AacarwM 
n«?f »-VI 11'CHiKttflnBt R«»ivi-- 

i-WI B-C-!'#:U3-tii n.;.i.i.- 
Ocul UJitrt+cr Pwifrfx'il DVIvar 
DWll Octal _j:c-i : PanatHTil Dt4wh- 

ISUPPOHTDEVtCES — 

HPUwIW CJAtk i-nd HAM 
l9 E lS1i.l|.: DAM 
VwlpJwti Inm, A4iat [UCMt| 
FTIorH t InWrfvat Ccntrcltir 
ktKKl-OIC "CM [HCOJUMJ 
AjyrwhrDnDut c^r— . Aaaattr 

lyjucfiranny) Sailfl Ott| A«*pi*r 



JE215 Adjustable 
Dual Power Supply 

GemnE Description: Thi JE215 is ■ Dual Pcwtr 
Supply with indepfinrfent tdiustible pDiitiva ind nega- 
Tivi output voUsget A Hpante sdjyitmfint fomch 
of thl Supplies provideithe uj*r unlimiied *p pi tea I tons 
for LC curnul voltigi requirementL The supply can 
■ lio fai u»d as i general att-pufpose variable pauvtr 

"JPP'V- FEATURES: 

• A rjj u 1 1 1 OPa raffu la t*d P6«if iu pp 1 1 m , 
po>- and nog. 1.2VDC to 1SVDC 

a Pawar Output i|a*ch tupol^l: 

BVDC • fcQGmA, 10VDC » 750mA. 
laVDCVCrOOmA, and 
15VDC5 1 7D.-iA. 

■ Two. 3 Tar m ma I ad]- IC rtgulatan 
w.]lh tfiamial ovtrlload proT*£(ton. 

a Htininti ragulator cooling: 

■ LED "on" Indicator 

• Pr|nta<J Board ConjTrucTion 
a 12QV AC input 

• Slxa; 3-V2"w x 6-1/18'L * 2"H 

J£21&Mj. Dull PowtrSuppJy Kit Us shown] . . S24J5 



[Pictura not inotvn bui ilmllair In conatructlon to abovaJ 

JE2tH)Rw. Pa war Supply Kit [5VDC r 1 ampj . . SI 4. 95 

JE2CraAd*piarBird.4toJE200i j5 h ;9 & ±12 V. St 295 

U E 2 1 Vir. Pwr. Sp|y r K it, 5- 15V DC, to 16am p . $1 fl.85 



I C-M."MLA DC CPU-4>Bi1X'k*fCarn.TaPrt*.0'rt«|i| 1 
MCMM «P>U *^ia«a t«K ■»■*•■ UHnary] I 

wpxh-hji (m*Hi, 

c Pu— hi. chi d ii ;t \ ua d ^ t»t n A" > ' 
cpu tat mrtti r a». i i I 

i^isamN c»*w-*i *vi« rau i 

CPU *,. Cfi.1 L Wlf) ir.1» ■ n i »;■- > 

cau l 

TUMBIL WfU-J|.|ee 1 

— 1HIFT REOlSTEa* 

DuliaVIrt 0>i*mit 
CJ.1! B-B'L CyriimH 
Dull BOrBIl XtJlIc 

Cfuti **-wi AuiimulHa* 

jHntir, oynamx 

:»t. an OvJuynk^Au.unHiiiEo' 

kb/wbh rjvnintii 

Octal W-Iie 

ociiH *>a. l 

lW-Bfl Dyr-wntc 
H»P H-aic IWHIK 
■ ■■■>' 14-lEt £ii' - 
U3-BR Dynuiili 

\z»-» i OynimK. 

2 UI I lft»B5t ttllK 

r- ... ■ > ae-aiE liiEtt 
Ovid Ht-lit Vtik 

Quio IfrBH IEHK 
Fife ::.l,. a» 



MICROPROCESSOR COMPONENTS 



Qjlfl}-l(Jl4BMi-?'4 

-MICROPROCESSOR CHIPS 

1 CPU {UKSBBHl QMHJ> ILV 

kip cr-'J ir.-'p-jptfi-i;. :*s*>ir: JJ.H 

CPU HJB 



-DATA AC0UIS1T LOW - 



A'kfrlth um-ariar Aetha FHtw m 
ft .r.ui-LCJ tewui Tana Low ajax4 riitar 

i.PLQ-LCJ T»tftJi Th* Hlffi a-iva Finn 

AlHKn Ivi»*# Q ilr. Oa Amp 

LMiiu c- -H-I.T! d i mwl Hwire* 

BI TamaariiLiia Triniaucn 

l^BKN JFET Input Ow-Aaafl 

LFHH SHnpta 4 HOla ATyHlttan 

■H Tawa,Cfl"iB,Pr*t,nu'-t4aflnvCT 
■illfli nil IT « Afl} Cem«rtaf ft LSI, 

D ACM»LC i ■>•!■ a/A Ctrniw Lir n. HTk Lin. p 



DATA ACQUISITION 4CONTINUED)- 

AOCMPCCN t-Mi AVD C4*iranaf rj-ct.. Mifiii.) i 

AOCAJUCCH im*/OC(*rtr1f IH-C-i.MLhl.l H 
DACIBDM.CN ia-ilri D/A CanT. M.lcr«. Com p. [4.cnt ]] 
DACbflBI-Chl Mr-attO/ACaiM, M-terotCamff. ttjjj»p J 
DACISPXCM 14-0111 P/A CsM|>t« (Ul% LJh-1 1 
DACHeaXH tmiiD/ACanrtiEur ((l»M_ii-.| ] 
DACL323LCH U-BIt D/A Coiwwtir tt>JCm Lin.] 1 
CI5*1« Khmnii MulTICMpar 1 
A.V+WJ HKKAUOUAnT | 
HAM'S 



I1U AMhI Dyn»nn|t 

M« tUU) Mxi Mmh 

3» ptttxlliWIIC 

nua iflpm; iiatkc 

mi mm atxttrtk 

Hit >■>* lui m mo i 

»H mmtiaixawni 

EtHl. UB«JilITJftkLa«ni L 

HI44 NBIH UltK »xw 

.'i'l; uaiM Jiack Wn^ l 

hmw nbti tuvtk 
mar n (uacxui Hi OyiMntic r*i i . 

4IHIM HK DyrumkE TX/r-i 

MMUUJ «mxi Fait Kni 

tilt 7*'* atkEK 



-H'lHJ W^. OvnunltlKrn IUPOtJtC-1) 

tK Dyin. sftrti HawarH o-r W wuawi 

M"fHJ«H MK (JKwlJ Stilic 3Kni 

BtXU « Wl PAM llflrtDC] 

UPD4»VMrUltT Ut OynamlE: K-uJr, 
IK ItHbC 

MBtKlBUltE 

PR0MS/EPR0MS- 



]*£*, ZK UV Xruakli tROU 

JW IK EF AOM 

THVrH HK VAOM E4v h -IV, ♦UV) 

ZFH I ntal tnai T I BPK EPHOH CBIfhptf . %v\ 

nsintal t i ;; ■: tPHOM 

EM IK CPAOH {4MnlJ LllnH* -IV) 

ziwa MK IPftoM (Hliwu MmUWi 

■Ml MM'-'nrji-.' 

ISarH4L«r fixl PPOM |OHH CiXtatE«'| 

HIH aw Blpaltr PHOH 

UhI Trl-atila aioolir p n o i.' 

ilH IKFhpM 

- c«*r h u«ri PtOMi i.i.t:tj in Ou, ctitlai - 
ROM'S - 



c h i ■ utiipj oatariiAr d uaoar cih| 

Clijjri>ctar a«n*riwr <Lawar C*M) 

■MM OS R£AD ONLY HEMOFIIES — 

IU***? A£CH tnlUM wlOmk 

A ;Dh i. Cp n i roi Char- CLf n, 
MICROPROCESSOR MANUALS — 




SPECIAL FUNCTJ0N- 



IN&lTTLh.| 



Mh^lUlN 



Du»l MOS Cia» DfirtP 0M2} 
D-.I.I MCE Clo:. Orl^ir [1MZ1 

Fiaaay Dlic Conir«ilaT 
ConmunlLiilpn. Chip 
M iHaiatHW -Hail Tlma £■£:* 
Mleraa«V*FHr C o-t ciH3 ip Croch 
MIrriKonlrcrilAr wMfl btOUlt Ram. 
Iflfl Oi ift: LED On -* 
MlEreufllfQJtar will U-vH ! RAM 
1 OEracE LED Drtra w/H ft'-bb Iiiie, 
i'iiv*; PftMHE Drlnr {KVptn p ■ j : 
T6 LEPH ONE /KEYBOARD CHIPS 

AV.MiM P\hji »ji[pn TlktiB*ia*M OUI*- 

AV-HB Rap4it>EVV tM*k*i 

AV +a*« CHOI. ChKh OwMrilar 

*V*I11 K^yOftira tncodir oi hiyrp 

KaykMFd Encaav ■: :* nvn 

KaytwirP Enos^ii IN H*yf r 
KavEwam Cnuriar ;K ■■«,t! 
Ruan Button fu>H PCiIif 
W144.KJW Bjrto kartjtanj ■ecjag 




EECO Rock*r DIP Switch - "MlnlDEpTH 1 ' 2400 Sarins 

THE MOST UNIQUE CUP SWITCH AY AJ LA I LEI 

UIHiai" i aavoHd to nlrcffl tf mat* bnrAaT Lao h 
tad taiga to pr*i*« itcUanu; acamion and BUM sa(1-«p*ig t< 
priK.4 lafrrMia. prntoi (an utW ri im pi, j-1 rotton F«m "A . 
a TanaaalB ■.IHiJH \t.U t T.atf taaton * Ptl * *a » 

HB. Ph. CaaAfarflRaa IbUbK 




14»; 



3 ID 

?«*4 a izh 

IHMKI 4 JUKI 



11/ 1 M 


;o:-: 


1 


1IUH 








1»/ 7-» 


I400-7 


T 


^atw 


u- 


I i? 


H.'l. si 


Ilr* IB 


I4H 


■ 


>mM?i 


Itab 


i :j 


1fl/11.M 


11/ l.H 




1 


1IU1S71* 


II ak 


i M 




11/ l.H 


PUD- 11 


-: 


i-inwm 


»>■ 


■ *s 


uni.H 




JE608 PROGRAMMER 

2704/2700 EPROM PP 00 RAMMER 



QKHCftAL APPUCATKrHtk 

» Tfl pr*j(*m CPfiQliS 270* anfl irot, 
» hathpDHnuJ i;r»ta*i* lex rnkftj 
» Ta raad tha won— * ol a p«»flr 

• Tgf ' 



■ Mto torolaglafriiBWMft»MrT!«ft^ 

■maaaaf a na**a e a lli * aw ma BfaayaHMaaf aaoal aaH aocfcaT u Uw BIBI aa^tnaw thairi jihihil ii il m 

mw io«rd i n irnity wWt a sowar laniWn and a LKDpTaal Social PanaJ Bocnl laaaanahr. Th* Twn Seow to 
aaro tore* Bwaflkm tna. Powaf n«u«*in*nlir 114VAC. PfrHt IW. Cantuti dwk top ancLpAiwa: Ct*«- 
>a mtthihsni lanpanwn and mokW andipaK+a ln.(i»efia brawn, ftb*: I^"H i uti 

■r in anaMny ■*i'«int^*d *«* wtMh ithoapano^fli or c^oFTtptrtiT EdrnrMirHlrw71kw.ru 

"KM Tna tPHOM can em progrimrna^ 'rom IM« H*£»4ae>'?*l Kaybtwnl or Hrwn ■ c*i 

ri EPnofct Irv tht u* tfjatem* PlAMckcurkL 

. .. . j* inat HnvMn iflwt anwa or 
wi-s iCi zr hAHfw p 

^J and LED/Twl SockM Pvid boa^o ara tapan 

ilKOSK Kit S3B9.9& 

JE60SA Assombl6d and Tosted $499.95 



MV'aWaigfttrjBM, 
Tin JBSM EPROM Fwjgnni 



TtiawW ykn¥ oh u 



JE608-1SK ADAPTER BOARD 

FOBi7iari7MEPBOUB 



m VF0MI. T1..1HI. »bHM feriddnd «L ■»«•■»*) 

sste:t'S"£r?L'sss^ft , fii■; 



JE4M-1SK AdaptKaMrdKH 

J ESOB-Upgridt ISsnd imcnblvd J E60fl to f hcofh l« iriftpifr intti lli tlon 

o( in* JEKB-ieK Adulter BMfd Kit! 
JEKUA.1 IK Mod. AlMmblKl JE038 w/ Ad»[>»r IJH06-MCHrnMlr«d HUH 



t».SS 
tSS.95 



S1C.CO Min. Ord«r - U.S. Fund* Only 
Calll. H.iLdimi Add <% Sll« Til 
?(Mtkg*-Add 514 pluj S1.50 Insuftnn 




£p#c Sh»*U - 35J 

S«nd BGf PMt»B" 1« your 

FREE 13aZ JAMECC CATALOG 



PHONE 

ORDERS 

WELCOME 
[4161592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
13SE SHOREWAY ROAD, BELMONT, CA S4002 
1/82 PRICES SUBJECT TO CHANGE 



BOOKS A 

National £am-icorMlu.Etcr — lni»riU - Inial 
I rariWvlCWO^OalpBHk * M 

10V pavat-l 74C. Co*J». ancj At a 0*nn 

t fc>nla«-ll»riarfaoa P*ta ■ooh IKS 

' DO* paflHl DP. D5*3t», DS3B0, DSmOO, aK 
I Hm*bfit*\j***rtt*:l*BiMik...... .................. M.K 

Itffl paoMr LM. IF, ADC, PAX. LK Sanaa 
I Naiionil**ri«iO - BMEdLarr/HCompinaftHipaoail HI* 
I H.tionalTTT.LpfllcDalpftoak..... H K 

WMEMQaalTaMAS.L.ti.S, and &MBQt> Snriaa 

I Quy«JHWp,MaP3mJ,BMa»rE ..,,. Mt-pWi^i 

I inaw^DpuBc>ol(|Ti77aoaai«J HJI 

3t> < n wrCwnc»nantD.ilaC»Uloaj tW.00 

Pul dm BbaaM f*f InWl srpOucti aid mamory tUvm, 

rtaicinnroc., p ajtoharila ft en**./!!*, produtfa Itfil paoaal 

tt llWpHlllf>*^D«al|nlfBndb4<A I7.» 

Ful dan ariaau. appt nctai fv I 



1 AC and DC Wall Transformers 



>h 



*»- 



L".L. 



With Uiihwul P^ucj and 



Stiactlira yoliac**. 6.9, UVGC 
Poliiity aalaotlen f *.;.), Hx-foot 
H^ip FrOm adaplac to pliiga — t\x- 
Inen lino From adiptav to taittfrv 
map. 130VADH1, 300mA 

OidjaJ 



OulBUl 

SSrrSr 



H7Vfl»Mz IZVAC^KfnA 

AC tXfl 117VHQHI 12V AG 500mA |4,tS 

ACtOOO HTVrWHl 12VAClAmo tSH 

ACtfl* ItTVAOHi SVACUamp S3 95 

LXa»12 ISOVJHHIZ B.B12VDC 300mA I J « 

DU™ 11JVWH* a^OCaOOmA tlJS 

POM 120Vr40Hz BVDC 500mA JAW 



CONNECTORS 



082GP DSubminLitun Plug $2.9 S 

D025S D*$ubmlnl,tur« Stwktt ..... $3.BO 

D2041&-2 5er*wU>ekHdwr.l2)0B2SS/P 2/1.99 

DB61236 Co»w for DB25P/S *1.T1 

22'USE P.C. Ed» (22/M Pinl S2.S6 

UGBS/U BNC Plug SI. 73 

UGSS.'IJ BMC Jack S3. 79 

UG175/U UHF Adaptir % At 

S0239 UHF Pirvit Racp. SI. 29 

PL253 UHF Adipttr ........... $1.B0 

PUBS UHF Pluj S1.60 

UG2S0/U BNC Plwj *1.7B 

UB10B4/U BWC BulkhMd But 11J8 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-30 SyKam to 1HK. 
K i ■ comaa complala wl ih ^ 

* B u. MM52W IUPD41S«n6l 16K Dyn. Ramf l*NE) 

* D ocum ant alio n far Convafiion 

THS-16K2 »150NS I23.S5 

TRS-1BK3 'HIOMS 124,95 

TF1S-16K4 -ZSONS $19.98 

JE610 ASCII 
Encoded Keyboard Kit 




Tha JEB1D ASCII Kavboard Kit can ba Lnta<rfBca>d into 
matt any computat ivttc^n. Tho hit umn cQmplajta 
w it h an I nrJutt r >a I or ad* Kay boa rd mvJtc : h WHmb ly 
{•S3 'k ay i L IC"», Bttili, connactor, aliactrortlc caimpo- 
nanta and a dowota-ildad prlntad wiring board. Tha 
fcayboard mwmbly r*o,u|rai *&V IBDmA «nd -12V 
■? 1Q i-nA for opvaration. Faaturot: 60 kayi oatiarata the 
120 cnaractan, upper and lower cat* ASCII tot. Fully 
butterad. Two uaar-d mi I ne kayi provided For custom 
appllcatloni, Capi lock tor wpp.ar.cBi*-*nly alpha charac- 
tari. UtiJi-ui 3 237G (4Q-pinl aneodai raad^only memory 
chip. OutpuEj. directly camoatrola with TTL/DTL or 
MOS IojIh arraya. Eaiy interfacing with a Iflpin dip or 
lB-oin edge connactor. Site: 3H"H M 1+34*1*J jBVT 

JE610/DTE-AK .'.1>""u*™Tp'nwi ...SI 24,95 



$ 79.95 

KG2 &-rtey rtey&oard (Kayooard only] • **$ 34.95 
DJE-AK leataonly— 3ft"HKli"WxM» 11 [>)$ 49.95 



JE212 - Nagativa 12VDC Adapter Hoard Kit 

lor JEolO ASCII KEYBOARD KIT 
Provldai-lSVOC from incoErtlns WOC . - *S,»5 



JE600 
Hexadecimal Encoder Kit 




FULL&-EHT 
LATCHED OUTPUT 
laVKEY KEYBOARD 



Tha JEGOa Encoder Kayboarcl Kit provide! two laparate 
h«xad«cimal digit* produced from aaquantlal k«v antriai 
TO tHow direct p fOor#mrn]nfl for B-6ii mlcroprocpMor 
or B-bfcT mamory circuiti. Three additional keya are pro- 
vided foe uter operationa with one having a blitabia 
output evaUabLa. Th* output! are Fatchad and monitorad 
with ft LED raprjouTi. Alas Included Ii a Kay entry itrofaa. 
Feeturei: Full e--t>it latched emout for mict oproeeaeor 
o»e. Three u*er-daflna keyi with one laeEnp biitebla 
ncJar»tiQn, DabOLLnca circuit provided for alt IB k»yi. 
ft LED raedouiTa to verify antriai. Epiy IntarfacLng with 
itendard 16pin IC connectof. Only +BVDC raouLred 
far operation. $.\tm: 3>V r H k B^"V«i k BH"D 

JE600/DTE-HK .'A'a'uSgSglii ■■■S9fl.95 



■ renn vi* it-Key Haxadae. Kay&oatd, *e Q Q r- 
JboUU Kit PCBoardtCmpntt (nocatai. P $OH.^b 

K19 J9*Key Keyboard (Kayboard only) .... $14.95 

DTE-HK tcewomy -3*z"hki*"wx«*"d> $44.95^ 



> 

to 
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hi 



CIRCLE S ON FREE INFORMATION CARD 
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Someday you'll need a computer; 

that's when you should remember the best way to buy o stereo. 

When buying o stereo, you pick and choose the best components available. 

Computers are like stereos. You con buy all-in-one models that ore great for the kids; but for 
business, scientific, and industrial computer applications, the only way to protect your investment 
and optimize performance Is with a component system. 

CompuPro makes the fastest most reliable, highest quality 5-1 00 components in the industry: 
the same components chosen by companies like IBM can solve your computing problems too. 



IBM lio «*qi,»<ecj ,«jd*mcrt*crf J(n*mohoftoi Dww*rtvMcKh«o« 1 



omouPro 



ELECTRONICS 



OAKLAN D Al RPORT, CA 946 1 4-0355 ( 41 5) 562-0636 



Our nationwide network of authorized soles centers will be g!ad to introduce you to CompuPro quality computing. 

Coif 415-562-0636 today for the center nearest you. 



CIRCLE 49 OH FREE INFORMATION CARD 



i£f BATTERY ADAPTERS* S12.95 

■Complete witti 4 ^""ti-ianWiriWFl 
-AA" ^RECHARGEABLE *^HHESBtKB 
BATTERIES -ONE SIZE FITS JILL 



Trie "AA" can with ADAPTER'S will power most products (tot require 
'■C"or"&" Bafleries Rsetu/geaule Mr and over again, indefinitely 
SAVES MONEY 2 WAYS • Ends repealed purchases of costly 
ttirowaways • Eliminates need Jo buy rechargeable "C ' and "D" Cells. 
■S* (* Rur - S12.95 • OPTIONAL flECHARGER - 56.95 (will charge Z 
0T4 "AA" Or one 9 Volt.l • HEED MORE? "AA" Blttuies SI .99 uch • 
AbapiK siHm-si.so/"C" VD" ut • 9 V. FtKnarouole ST. 95 a 

MC/VISA Accepted. Give cart number and expiration date 
Posugi ana Handing S2. no- N 1 SSizxUn". StndChKk/MorMyfoSK 
BURTON PRODUCTS C«j On M. CO MMIERE COUM.NY 1W!7 



CO 

o 

z 

o 

DC 
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O 
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■■<!•' -■ l f ' FOP 



S4K '"-il (qyipiMtni 
MA IV CA1V Attn* 
fubn Llr£!r»liim 
Svlif i.- , lintu 
Ormit:*! fietfiKEi 
.VrS:;H'r 
*!!■.-.!■ ft : tf ■■■■ 



ilC.EMti: 



NEW 1982 CATALOG 

TREMENDOUS SA V1NGS 

ON tOOO's OF ITEMS 

Call or Write for FREE 

Gift & Catalog 

Toll Free 800 645-5833 

In NYS call 516 226-2700 

RNJ ELECTRONICS INC. 

P.O. Box 528 
Lindenhurst, IM.V. 11757 




SHEET METAL WORKERS 



RIOK 



MULTI- 
PURPOSE 

-i SHEAR 

PRESS BRAKE " ' 
- SLIP ROLL 
ALL FUNCTIONS 
OPERATE. ~~~-| !■ 

SIMULTANEOUSLY I. 'a 

THE COMPLETE R&D SHOP 

24" wide • 257 lbs. 
20 ga. capacity mild steel or 
.050/060" V; hard aluminum 
_ punches, special dies, stand 
available as accessories 



Sp(? cifll 



Purchase before Dec. 31. 1981 
and receive a FREE 
SHEAR-NOTCHER 



iHEAR-NOTCHER 

NO DISTORTION • NO BURRS 

• continuous shearing A _„c 



corner notching 
tab notching 
nibbling 



plus 54 00 
Shipping 



CIRCLE 59 ON FREE INFORMATION CARD 



— Send for your FREE literature and 
SHEET METALWORKER BULLETIN 

PACIFIC ONE CORPORATION 

410 W. Pacific Coast Hwy. Suite K202 
Newport Beach. CA 92663 {714) 645-5962 



CIRCLE 64 ON FREE INFORMATION CARD 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do, Barta-RE-U, Box 248, 
Walnut Creek, CA 94597. 




Limited time. Introductory offer! 

Assembled 

$249.95 

KIT 
"$249=85. 
$219.95 

PACCOM 8085A 

TRAINING UNIT 

Rated Best Value by instructors! 

LEARN COMPUTING FROM THE GROUND UP! 

• Design and code microprocessor software. 

• Use logic and bit manipulation techniques. 

• Enter and execute programs on your own 
computer. 

• Understand microprocessor architecture. 

• Control programmable input/output ports. 

• Implement real-time interrupt and data 
transfer. Design your own micro-computer 

Comes to you complete: 

• Step by step instruction manual, operators 
manual 

• 8Q85A sub-routine manual. 352 pg. Cookbook, 

• 334 pg. Software Des. book. 190 programs. 

• Fully expandable, deluxe operating system. 
Hardware includes: 

• Fully assembled, • User determined BUS 
tested 8085A unit. system. 

• CPU circuitry with • Wire wrap area for 
44 pin connector. buffers, gates, etc. 

• TwoEPROM sockets. 

14603 NE 401 h. 
s^drnont). WA 9B052 

CALL1-80Q-42B-1044 TOLL-FREE 

C SENP FREE INTRO PLUS PARTS LIST 
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There's No Place Like The Parts Place 

No Waiting! No Minimum Order! Low Prices! 



Schottky IC Sale! 
Up 
to 



Save "." 33% 



Low 
As 

59C 



%> 



Description 


Type 


Cat. No. 


Reg. 


SALE 


Quad 2-lnputNAND Gate 
Quad 2-lnput NOR Gate 
Hex Inverter 
Quad 2-liput AND Gate 
Quad 2-liput OR Gate 


74LS0Q 
74LS02 
74LS04 
74LS08 
74LS32 


276-1900 
276-1902 
276-1904 
276-1908 
276-1915 


.79 
.79 
.79 
.79 
.89 




59 
59 
59 
59 
69 


Dual D Flip Flop 
4-Bit Bistable Latch 
Decade Counter 

Retrig. Monostable Multivibrator 
1 of 8 Decoder/ Demultiplexer 


74LS74 

74LS75 

74LS90 

74LS123 

74LS138 


276-1919 
276-1920 
276-1923 
273-1926 
276-1939 


.79 

.99 

1.09 

1.49 

1.19 


1 


59 
79 
89 
19 
99 


4-Binary Counter 
8-Bit Shift Register 
Quad D Flip Flop 
Up/Down Binary Counter 
Octal Inverting BuS'line Driver 


74LS161 
74LS164 
74LS175 
74LS193 
74LS240 


276-1931 
276-1932 
276-1934 
276-1936 
276-1940 


1.39 
1.39 
1.19 
1.49 
1.99 


1 
1 

1 
1 


09 
09 
99 
19 

49 


Octal 3-State Non-lnv. Driver 
Octal Non-Inv. Bus Transceiver 
Hex Buffer (3-State) 
Octal D Latch. Fall Through 
Octal D Flip Flop (Edge Trig) 


74LS244 
74LS245 
74LS367 
74LS373 
74LS374 


276-1941 
276-1942 
276-1835 
276-1943 
276-1944 


1.99 
2.99 
1.29 
2.39 
2.39 


1 
1 

1 

1 


49 
99 
99 
59 
59 



Microwave Transistor 






X 



Low 

Noise 



►99 



MHF-9Q1 NPN for small-signal RF 
use to beyond 2 GHz! Manufac- 
turer's prime. Why pay more? 
276-2044 2.99 



Miniature DC Motors 

NEW! 

Only 990 

Pkg. of 2 

Great for models, solar projects. 
Operate from 1'y^VDC. Include 
gear. 273-219 Pkg. ot Z99e 



Mini Reed Switches 
-198 




Pkg. of 10 



* Hermetically Sealed 

• Gold Plated Contacts 

SPST. Contacts rated 500 mil- 
liamps at 125VAC. Close when 
magnetic field is present. 
275-1610 Pkg. Ot 10/1.98 



Jumper Cable Sets 




Low 

Insulated Clip at Each End 



S: 



Lengffi 



14- 
24- 
40" 



Set of 



•0 
3 
6 



Cs: No 



278-1 156 
278-1 157 
276-002 



Price 



3 69 
3.99 
3 99 




Pushbutton Binding 
Posts 



NEW! 




Pkg. of 2 



1 



39 



One red. one black. Accept up to 
14-gauge wire. Require Vie* mount- 
ing holes. 274-660 1.39 



A/D Converters 
___ m 449 

"2" (WTF 

Data 

Included 

3 TL507. Analog to digital 8-pin 

DIP. 276-1789 2.59 

2 DAC801. Digital to analog. Low 
power consumption. 16-pin DIP. 
276-1791 4.49 



Panel Meter Sale 




Reg. 8.95 

695 
Each 



Type 


Ca: No 


0-50 Microamperes DC 
0-1 Mllliamperes DC 

0-1 5 Volts DC 


270-1751 
270-1752 

270-1754 




Loud 4.8 kHz signal. Ideal for bat- 
tery circuits — draws just 12 mA at 
9VDC. 1%x%: With leads. 
273-060 2.99 



DPST Reed Relay 

NEW! 

99* 

5VDC, 160-ohm coil. Contacts 
rated 0.5 amps at 120VAC. 
275-228 99c 



LCD Alarm Clock Module 





100 kO Joystick 




Quartz Controlled 



19 



95 




For Video Games, 
RC Vehicles and 

Microcomputers 

Two linear taper 
controls with one 
removable 1"- 
long shaft. 
271-1705 4.95 



Rocker Switches . 
-489 




Low As 



Contacts rated 6A 
at 125 VAC Require 
W mounting holes. 
SPST. 275-690 1.89 
DPDT, 275-691 2.49 



■ Easy- to- Read Display 
' Reads Time Day Date 
• 12 or 24-Hour Format 

PCIM-161. Just add a battery, three switches and a buzzer (#273- 
064), make a few easy solder connections and you have a com- 
plete digital alarm clock) The Vi"-tall liquid crystal display has a 
built-in backlight, plus PM, alarm-set and snooze indicators. 
Approximately %xl VotTAa" — mount it anywhere! 277-1005 . . . 19.95 



Low-Loss Low 
Forms As 

10 |iH. 1 .5 amps. 273-101 . . BBf 
100 nH, 2 amps. 273-102 ... 1.09 



Semiconductor 
Reference Guide 



Slope-Front Cabinet 

NEW! 

V195 




Non-Slip 
Rubber Feet 

Ideal (or test equipment, audio mix- 
ers, control panels. Steel. 5 7 /ix4Vbx 
1 W (Iront), 2 ? A' (rear). 
270-264 4.95 



PC Board Holder 

NEW! 




95 



Completely 
Adjustable 




Frees both hands 
tor easier building 
and repair 
276-1568 . 6.95 



A workbench "must"! Pin outs arid 
detailed data on Radio Shack ICs. 
SCRs. diodes, opto devices and 
more. Plus over 82.000 cross 
reference substitution listings. 264 
pages. 276-4005 2.99 



Radio /haek 

A DIVISION OF TANDY CORPORATION ■ OVER 82O0 LOCATIONS IN 76 COUNTRIES 

Retell prices may vary at individual slares arid dealers 
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LOW TIM DC STEREO 
PHE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a frequency 
response (ram 0Hz-l()0KHz ± 0.5dB! Added features 
like tone defeat and loudness control let you tailor your 
own frequency supplies to eliminate power fluctuation! 
Specifications: • T.H O less than 005* • T I M less 
than .005% • Frequency response: DC to KHIKHz ± 
5dB • RIAA deviation ± I) 2dB • S/N ratio belter 
than70dB • Sensitivity: Phono 2MV 47K/Au it. LOQMV 
I0OK • Output level: 1 3V • Max output 15V • Tone 
control: bass ± lOdB @ o0H*/trebie ± lOdB @ 15Hz • 
Power supply: ± 24 D.C @ 0.5 A 
Kit comes with regulated power supply, all you need is a 
4HV C.T. transformer ® 0.5 A. 

ONLY $44.50 

X'former 

$4.50 ea. 



100W CLASS A POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this unit 
unique in its class. Crystal clear, 1 00 walls power output 
will satisfy the most picky fans. A perfect combination with 
the TA-1020 low T,1,M. stereo pre-amp 
Specifications. 

• Output power: 100W RMS into 8-ohm 
125W RMS into 4-ohm 

• Frequency response; lOHz-lOOKHz 

• T.RD;: less lhan 0.003*. 

• S/N ratio: better lhan 80dB 

• Inpul sensitivity: IV max. 

• Power supply: ± 40V ■■■•■:>■■ 

• On*? channel, needs two for stereo 

TA-I0O0KIT 

$51.95 

Power 

transformer 

$24.00 each 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRON1X 

Sp. 'icalion s: • 50 watts RM S total 1 25 W + 
2SW) 

• Frequency Response: ± 
0.5dB. 2nHz~-20KHz 

• T.H.D.- 0.2% at full rated 
output 

• Input Impedance: 20K ohms 

• Crosstalk: Betterthan90dB 

• Sensitivity: 1.5V for full 
rated output 

• S/N Ratio: Greater than 95dB 

• Speaker Load: 2^8 ohms 

• Voltage Supply: 9«.l 8 VD.C 



Model V- Amp 500 

REG. PRICE 

$119.00 EACH 

OURSPECIALPRICE 

$55.00 EACH 



"FISHER" 30 WATT STEREO AMP 

d»± A, MAIN AMP(15Wx2) 

|bfl|k K:1 includes 1 pes. Rsher PA 301 

f Hybrid IC all etectronicpartswithPC 

gafiJjfft Board Powersupply± l6VDC(nol 

included) Power band with (KF 1% ± 

S u per Buy 3dB). Voltage gain 33dB. 20H2-20KH2 . 

Only $18.50 



5W AUDIO AMP KIT 

■ 2 LM 380 with Volume Control 
1...P Rower Supply 6 1SV DC 
ONLY 

$6.00 EACH 



2 WATT AUDIO AMP 

Pre assembled units, ALL you need is to hook up the 
speaker and the volume control. Supply voltage from 9" 
I5V D.C- measures only 2" x $W\ making it good for 
portable or discrete 

applications Comes 
with hook up data, 

BUY 2 FOR 
$4.99 



1 WATT AUDIO AMP /^ 

AU parts are pre-assembled on a mini PC 
Board. Supply Voltage 6**9V DC. 

SPECIAL PRICE $1.95 ea.' 



NEW MARK 111 

9 Steps 4 Colors 
LED VU 

Stereo level indicator kit wilh arc-shape display panel 1 *' 
This Mark LEI LED levid indicator is a new design. PC board 
with an arc-shape 4 colors LEDdisplay (change color from 
red. yellow, green and the peak output Indicated by rose) 
The power range is very large from — 30dB to +5dB The 
Mark III indicator is applicable to 1 watt - 2(J0 watts 
amplifier operating village is HV-9V DC at max 400 MA 
The circuit uses 10 LEDs per channel It is very easy to 
conned to the amplifier. Just hook up wilh the speaker 
output! 

IN KIT FORM $18.50 



MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 36 4-color 
LED {15 per channel) to indicate the sound level output of 
your amplifier from — 36dB +UdB. Comes with a well- 
designed silk screen printed plastic panel and has a 
selector switch to allow floating or gradual output indicating, 
Power supply is 6 12V D.C, with THG on board Input 
sensitivity controls This unit can work with any amplifier 
from lWto200W! 

Kit Includes 70 pes. driver transistors, 38 pes. matched 4- 
color LED, all other electronic components. PC board and 
front panel. 

MARK IV KIT 

$31.50 



MARKV 15 STEPS LED 
POWER OUTPUT INDICATOR KIT 

ALL functions same as Mark IV but this is with 
heavy duty aluminum front plate and case. 
Can be easily slol into the front panel of your 

auto, truck or boat. Operates on 12V DC. 



$41.50 EACH KIT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specifications: 

• Total Harmonic Distortion: Less than 0.05% 

• Intermodulation Distortion: (70Hz:7KHl =4:1 SMFTE 
Method) Less than 0.03% 

• Frequency Response: Overall 10Hz r^* lOQKHz 
+0.5dB. -IdB. 

• RIAA Curve Deviation: (Phono) +0.2dB. -0.2dB 
[30Hz~15KHz) 

• Channel separation (at rated output IKHi) 

• Phono, Tu ner, Aux and Tape Mon ttor better than 70dB. 

• Input sensitivity and impedance (1 KHz for rated output) 
Phono: 2MV 47K ohms Auk: 1 30MV 50K ohms 
Tuner: 130MU 50K ohms Tape; 130MV 50 K ohms 
Graphic Equaliser comrol: 10 Band Slide Control 
Frequency Bands:3i.5Hz;G3Hz; 125Hz; ZSOHz; 500Hz: 
IKHi: 2KHz: 4KHz: 8KHz: 16KHz also with on panel 
selector for Phono. Tuner. Aux 1 and Aux 2. 

Power Supply: 117 VAC 

Kit comes with all electronic components, transformer. 

instructions and a L^" rack mount type metal cabinet. 



MODEL TA-2500 
$119.00 PER KIT 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cutt off when circuit Is shorted 
or over load to protect your 
ampllf I er as well as your speak- 
ers. A must for OCL circuits. 

KIT FORM $8.75 EA. 



^% FORMULA INTERNATIONAL INC. e 

1&j lb $9 I T SHrMwufi *mj niNCuNd EnfflQC £ 1 Send $1 .00 
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Sand $1 .00 
For Detailed 
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PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Al L sol id sia te c ircuitry wi t h h igh ef fi c leney power tr anstsio e 
2SD388 and IC. voltage regulator MC1733 Output 
voltage can be adjusted from 0-30V at 1 amp current 
Limited or 0-1 5V at 2 amp current Limited. Internal 
resistance is less than 0.005 ohm: ripple and noise less 
than 1 MV. dual on panel meter for voltage and amp 
reading, also with on board LED and audible over load 
Indicator Kit comes with predrllled P.G board, instructions, 
al! necessary electronic components, transformer and a 
professional look metal cabinet. The best project for 
school and the most useful instrument for repairman. 
Build one today! 

MODEL TR 88A - 15V DC 2 amp 
MODELTR88B0^30V DC. 1 amp 



$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4^ 30V DC BOO MA adjustable, fully jegulated by 

Fairchild 7SMG and 79MG voitage regulator IC. Kit 

Includes a'l electronic parts, 

filter capacitors. E.G., heat 

sinks and P.C board. 

$12.50 PER KIT 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power TR 

output can be adjusted from 0-30V. 2 
AMP. Complete with PC board and all 
electron tc parts. Tranformer for Power 
Supply 2 AMP 24V x 2 t9.50 



0-30 Power Supply 

$10.50 each 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 



* SPECIAL * I 



EXC ELLE NT 

PRICEI 



I 



MODEL 001 0034 
Transformer (Optional) 

This is a solid slate all transistor circuitry with on board 
stereo pre-amp for most microphone or phone inpul. 
Power output employs 2 pairs matching Darlington Transis- 
tors. Driven by the popular 2N3053 Driver Transistors. 
Four huitt on board controls for; volume, balance, treble 
and bass. Power supplies requires 4S VET 2.5 amp trans- 
former, T.H.D. of less than 0.1% between 100 Hi and 
■ lOKHz at full power. (30 Watts + 30 Watts loaded by 8>v), 

$29.50 PER KIT 
$10.50 EACH 



I.* 



POCKET STEREO CASSETTE PLAYER 
WITH STEREO HEAD PHONE 



This unit is a high 
fidelity stereo player 
which will give you 
years of listening plea- 
sure and follow you 
wherever you go. 
Made by the same 
company In Japan 
who use the "Big 
Name," 

Complete set comes 
with 1 Stereo head- 
phone. 3 AA size al- 
kaline batteries. I 
leather like carrying 
case for player and 1 
carrying case for stor- 
age oE 4 cassette tapes 
and 1 demo tape. 



MODEL SWM-33 

OUR DIRECT IMPORT PRICE 



$67,50 
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FOR COMMERCIAL FREE 
TV BOX BUILDERS 

MC 1358 S2 5l> LM 7H1S SI 2(1 

MCl:!5ll $2.00 NE5t>5 S2 00 

MC 1330 43 (10 Connectors Scl (1.00 

LM 145H (1.1)0 I C Socket Set $2 B0 

LM380 (2,(111 Mulching TwnsfomwrS 1.40 

Sanyo UHF Tuner (35.00 Tolriod Coils 

Capacitors Sn S12 51) iSet of 4) (3,00 

Rejlstorsbet $2.00 Speaker Cabinel (12.95 

Trim Pols. Transformer 

Trim Caps Set $13.50 18V MOMA (3.011 
Pols and Knobs $2.00 

We sell you all the above components in a package for 
(125.00 and you will receive a free predrilled P.C. board 
and instructions al no charge? 



SANYO UHF VARACTOR TUNER 
For UHF CH 14 S3 

Tuning voltage +1V"*' +28V D.C Input impedance 75 

OHM IF- band width 7~16 MHz. Noise figure 11.5dB 

MAX. Size 2WT x 1W x M" Supply voltage 15V D.C, 

Sound I.F - 58.0 MHz. 

, . .. . i . ... i " «-i » Video I.F. = 62.5 MHz. 



All units are brand new 
from Sanyo. 
MODEL 1 15-B-40SA 

$35.00 EACH 



Tuner is the most important part for the circuit. Don't let 
those (19.00 tuners fool you! 



TV GAME BOARD 

PLAYS 4 GAMES: TENNIS: HOCKEY; HANDBALL 
AND JAI-ALAt. 
All boards complete with all parts ready to play. Requires 
6C size batteries and a small speaker for sound effects. 
The boards were surplus from a famous game manufac- 
turer. They will play on all US standard black and white or 
color TV sets (Regular price for these games were $39.50 
each) OUR PRICE ONLY (6.50 EACH 



fEiNNIS 



JAI-ALAI 



PART «574S6 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



I 



That sounds and plays like the 
real thing. All units are brand 
new but without the case. Func* 
tions of the game include 
double flipper control kicker 
control, 1-4 players, 3 speed 
ball control, tilt switch, auto- 
matic score, extra bonus cave 
and many more. All solid state 
with LED panel, no moving 
parts. Requires 9V battery to- 
operate, speaker not included. 



A perfect gift for yourself or friends. 
SPECIAL $8-99 EACH SPEAKER $ 1 .25 EACH 



ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can be used as a door charm, an 
audible indicator and (or many other sound projects. The 
special custom made I.C. is pre programmed with 4 
musical tunes. Kit comes with a nice looking plastic case, 
pre-drilled P.C. board, volume control, special sound I.C. 
speakers and all electronic components and instructions 
Ideal for home or school projects 

BUY 
NOW! 

SPECIAL 
PRICE! 
ONLY 

$15.50 PER KIT 

MODEL FIH-3O00 



DIGITAL TIMER/CLOCK 

• i!4 Hour preset lime to turn on or oil 

• 12 Hour green 5" display for lime 

• operated on \2"~ loV AC 
The whole timer is sell 
contained in a compact 
plastic case (as seen in 
photo I- Designed for VTR 
with push button switch 
for easy setting Limited 
quantity available 

NOW ONLY $12.94 model veq »143 



SANYO ANTENNA SIGNAL BOOSTER 

This Booster is specially designed for UHF Channels 
[14-83) Aftei installed this unit (between (he antenna Input 
cable and the UHF lurier) will have a minimum of lOdB 
gain, that is approximately 2 times belter than whal you are 
seeing now, Ideal for those who live in apartments that can- 
not put up an outdoor antenna. Size is so small: only 2" x 
1W x 1* .Supply voltage is 15 VDC 

• NEW ITEM * 

MODEL 001 0076 

$12.50 EACH 



13 FUNCTIONS LCD TIME MODULE 

• Displays month, date and 
day ol the week 

* Displays hour, minute and 
second 

* AM. PM Indicator 

• Alarm 1 and Alarm 2 {Inde- 
pendent} 

• 10 Hours Stop Walch 

• 12 Hours presetlable count 
down time 

* Hour Charm Indicator 

* Back light by touch of the 
switch 



MODEL 001 0062 
$7.94 EACH 



These modules arc brand new and made by L1TRON3X. 
Designed for a man's watch. Can be used for many applica- 
tions. Comes wilh 2 silver batteries and the ceramic round 
transducer. 



MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

•V rV MJ2955 PNP 150 Wilts BV=60 V $3.50 
^■J -^ 3N3055 NPN I.C = 15 A per pair 



%«» MJE2955 FNP90 Watts BV=60 V $3.00 
'■ MJE3055NPN I.C-10A per pel i 



^ 



MJ 1 5003 NPN250 Watts BV= 140 V 112,00 
MJ15004 PNP LC -20 A per pair 



All above parts guaranteed to be prime and tome with 
data sheets. 



MUFFIN FANS FOR EQUIPMENT COOLING 

^^^^^^■^^^K\ Th esc ^ a n & are Pu II ed out from 

||l ML used iv,) mp u (era , But careful ly 

r^y|H ■■ cleaned by ultrasonic cleaner. 

UB^k^^f^^K T^B "like-new" condition 

^^^ S Size 4 11/16" >: 1-1/2" x 

^VM 4 11/16" 

OTL^^KW MODEL MF5 05 



FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED 
Lights up 8*"15 Walt Fluo- 
rescent Light Tubes. Ideal 
far camper, outdoor, auto 
or boat. Kit includes high 
voltage coll. power transistor, 
heat sink, all other electronic 
parts and PC Board, light 
$6*50 Per Kit tube not included! 



No FCC license 

required 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 
(TRANSMITTER) 

AVAILABLE 
ATSZfi.OOEACH 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSIVE! $3.95 ea 

because it has none! Easy to ^ 

carry in pocket and handy to ^_, 

u m. I d e a! f o r erne ry« n cy I ighi ^^ q^ 

It generates Its own electricity 

by squeezing grip lever. Put 

one in your car. boat, camper 

or home. You may need it 

sometime! l*^' T ^ Model F- 17 9 



MURA WMS-49 



CRYSTAL 
CONTROLLED 
WIRELESS 
MICROPHONE 
SYSTEM 
Transmitter: FET mic lor flat 30 
<*rl# KHz response extra con- 
trolled 49MHz AM Band for drift* 
free performance. 100 MW 
output {range appro* Urnile} 
far reliable long range 
transmsssion Powered by 
a 9V radio battery (In- 
cluded). 

Receiver: Extra controlled 
locks on 49MHz trans- 
mitter signal. 
With on panel 
VU meter 



monitors the signal strength from the microphone. Stan- 
dard phonejack outlet conned ion loa P.A. or other phone 
Input . 9 V battery i ncluded . Th Is professional set Is id ea I far 

on stage, in field* church. In house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (SS- 
1 2 M Hi) u p to 2 blocks away and 
wtlh the ultra sensitive condenser 
microphone that comes with the 

within IS ft. away! Kit includes all 
electronic parts. OSC coils, and 
P.C Board. Pourer supply 9V DC- 

FMCios $11,50 PER KIT 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factory assembled FM 
wireless microphone powered by two AA size batteries. 
Transmits in the range of SS-108 MHz with 3 transistor 
circuits to meet wilh F.CC part 15 regulations. Element ts 
bulll In a plastic tube type case with an omni-directional 
dec tret condenser microphone unit. By using a standard 
FM radio, signal can be heard anywhere on a one- acre fat. 
Sound quality was judged "very good." 



MODEL WEM-36 



$16.50 EACH 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre-assembled and tested. Your whistle to 
its FET condenser microphone from a distance, as far as 
30 feet away (sensitivity can be easily adjusted) will turn 
the switch on. then match your whistle to it again, then it 

turns off.. Ideal lor remote control toys, electrical appl Lance 
such as lights, c of lee pots. TV, Hi*Fi. radio or other 
projects. Unit works on 9V D.C 



MODEL 968 

$4.50 EACH 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards for 
transmitter and receiver. All electronic parts and instruc- 
tions. Easy to bull d and. a lot of uses su ch as remote control 
far TV. garage door, alarm system Or counter. Unit 
operates by 9- 12 DC $15.50 



ELECTRONIC SWITCH KIT 

CONDENSER TYPE 

Touch On Touch Off 

uses 7473 I.C. and 

12V relay 

$5.50 each 



<J 



£% FORMULA INTERNATIONAL INC. 
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COMPUTERS 

ATARI" 800 T - 
COMPUTtrR SYSTEM 

16k-»750.0Q 
-•898.00 



48k 

'APPLE 

64k -H' 



Plus" 

00 
OO 



ATARI Xy\ 

Software T I 

Missis tumid 

AStHOiuS 

Slir HiiS-re 
Ctisst 
All/ 

*36M»/ ea 



REAL-TIME CLOCK 
CALENDAR (MSM5832) 

«-• I— vww (WD a*-* ■ *...'. ■ C 



*7.45 

mm Swi XTAL 

3? 7MHIM itil E'-.^rtf J o £>|" 
1r + Fdw Sup 

ip» Hmm D —•[-"■— 




TMEMPD117 

r6)|w4 PO-W Uffl 

'7350 



POWER 

SUPPLY 
M0OEL 

"CP198 

ii 6amps 
'.29.95 



DISKETTE 
«SALE» 

Wabash: 

5y4- ro /*24. 95 

Sinch— %*27 95 



CARDS 

MlCftCrSOfT 

zso. 

Ion K AM 
VIDCX 

VIDE0TERM 

■0«*«wt 

KEYBOARD 
ENHANCER 

CALIF CO** SYS 

APPLE 
CLOCK 
*124& 

PR0T0 
BOARD 
*25QQ 
PRINTERS 

CPSOH 

Hx-ao 

ST"-*535.o«> 

fV-*645PQ 

istidici £ ei.Ii 

,78.90 



CONCORD 



PRODUCTS 

1971 SO. STATE COLLEGE _ 

ANAHEIM, CALIF. 92806 JrtfT 



• NO COD 

MO.MIN ORDER /C* RES^ADD 6* 
FRT 

ioo aw aOo looo up call 



•SPECIALS* 

ZEMt¥H UH-m ridii Mnilit: Gntn PIioidImi 

iziidi i5+iii,z — 1^*13400 
3iuli MUFFII FMv/eard— HN.9S 

UPD T6S: flopp- Disk Cut— '19.95 
8ISS-IH-*tll.M 

las-ipi— tiss 
zm-itiiit miii -Jus 

B085A- CPU— tj JO 

mm-tn-*ti.n 

ES 2501- £1(1)11— 4.95 



81 "IC MASTER 
^♦59.95^ 

8M8-8— >431.ijQ 

331IPC— *2.00 
MM50E0— iit 



MONITORS 
vtaea «amdek Corp." 
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COMF 


RMKU 
MMS 
»SQ3 


» 

4* 

J* 


74S1J9 .79 
74SH0 1.00 

74S1.M .73 












HUM 


ao 


H5174 1.3a 


3M74QON 


* 


0N74I2H 




3C 


Msoe 


JS 


74S1TS 1.33 


SH7402H 


22 


BHT493H 




40 


MtlO 


M 


749182 .73 


5*7404* 


11 


^M?*V* 




«S 


74319 


-4S 


745108 4.2S 


S-H740M4 




5H74VW 




10 


MOD 


39 


743201 9.75 


5M741DN 


11 


SH74WH 




» 


74432 


J* 


74S240 2.73 


3M74121* 


20 


JH741J3K 




3* 


WHO 


.79 


743344 U* 


■H1413N 


22 


SHMiW 




B 


HOT 


JSS 


M9931 2.75 


3M7414N 


3* 


1H7+141H 




» 


HMD 


m 


74S207 1JI 


SHT411H 


II 


&N74151M 




16 


74991 


M 


745200 2.99 


■WT4I7H 


29 


5H"MlSj)h 




V 


74594 


-« 


743299 370 


SHT42W. 


17 


5H741S4M 




25 


74374 


.93 


74S470 9,33 


SHT43M 


zo 


'.-4 '-■.-. -'•' 




n 


74339 


.93 


74S471 0.90 


5N7O0tr 


17 


0H74157H 




si 


743112 


tat 


743473 950 


IHH3TM 


2* 
24 


5H7410Q**: 




05 


74*132 


im 


74S4M 9,99 


■HTiatH 


SffMtOM 


If 
49 

42 
64 
10 


$N74>UH 
3M74194N 
SHJ-4105M 
SM74174N 
5N7417SH 




H 
17 

54 


270* 

xm 


3.29M «br 2.*b* 
5JO« Btnr 9J09M 


SM7443H 

HOUH 


SN7445H 
tHTUlH 


tHMSM 
SH7474N 


t* 
27 


3H7410QH 

■wnin N 


75 
LIS 


37*2 


12.96 


M 4 br tlAOaa 


$NMFM 


M 


SA74MM 


IM 


4119 300W5 2 DDh 6 Hw M CO 


74LS00 






300IA 2J944 * 1* w.oo 
HML300HB I3fl«a4*:f 1«0h 


Mueo 

NU.SO? 

mssa 


29 
2* 
.11 


74L&1H 
74LS163 


■ 




200** 

2111 «&0«S 


1 MM 4 tet 2.0044 
2.SOH«hT 3 com 


HUM 


31 
22 


74LSKJ 
74L3W4 


•t 


2103 

40OJ 
BO» 
HESOS 

KfttC 

1440 

MS* 

mm 

OTW 
0212 

asw 

K4W6 

rT4wn 

7HH 

TWO 
7*.& 
79141 
7WH 

TTiOS 


mac. 




con I'd 


HUM 

74LSO* 
74L31G 
MLSU 
741.920 

741.521 
HUEM 
ML527 
MLtM 
MLUO 

muh 

74LB3B 
HUtU 


29 

.31 
30 

m 
22 
29 
40 
IT 
17 
3* 
.31 
31 

■J 


74LS1M 
74LSin> 
Mt,&174 
7* 1*175 
74LS1K 
74L5181 
ML SUM 
74LSlffr- 
74 LSI?? 
MLS34Q 
H LS241 
74LS24J 


m 

Ft 

56 

» 
ii 

M 

n 

i 15 

Ui 

IM 


4t 
IM 

EN 


.99 
299 

4.20 
.93 
.93 
130 
130 
1.96 
1.90 
.39 
,90 
All 
.09 
.95 
.as 

.09 


1KM-*. 70 
UP07D5 1900 

ULH2001 1.99 
TM3440Q 1.40 
HC4OO0T 1J0 
HM0023 133 
03CE24 1.99 

03001 1-93 

03002 1.90 

i.e. 

SOCKETS 


74L549 
MLtti 


T7 
30 
5S 


74L5244 
rtL534J 
74L5351 


1 54 

in 




MLSM 


45 


»L52M 


M 












p.". 
























MLS 243 


■ 


7*12 




.99 


ioft<30 14 **ijc 






HLS373 


IJH 




lov.ro 10 itvi *c 








M 


MC1350> 




tfVft.TO 10 10I1.9C 












KB.TO 30 Kh'2 TC 






74L&ZU 


1 w, 


MCHSflP 




10n2.7O 22 KU2 7C 








« 








10S13J0 24 IDr^JC 




.79 


74L5J47 


7^ 


LMMSta 




VVMJO 29 HV3.0J 






HLUn 


14! 








•Bff7.70 40 IOO* 


74 LSI 19 


» 


HLUH 


i *■ 




.30 
1.30 






4S 


ML»77 


■ J! 


LM399 






74LS15-3 


49 


74L54H 


IB! 






KMIIfT 


«e 


ML S«70 


'« 




TERI 




cni* 






n 


LOT 


■ 


SvnerteA 


1-00 
X-0OAC1G 


TD&a 




B 


jM-y 


| «KTM-3» 


Z-SOACPV »0O 




j 


F*l 


\ um cost 






tt.W 




j 


LJ 


TERMINAL WITH 


■MM 




7JO 




«■ 


■V 


J KEYBOARD AND 


■CMOO 






mi 


«F 


VIDEO IOO u 



1499.00 
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CALIFORNIA COMPUTEfl SYSTEMS 



SI 00 
203! 32K STATIC RAM AST. 

450 NSEC...S579.00, 300 NSEC .5585.00,200 NSEC...S629.00 
till 16K STATIC RAM A4T. 
450 NSEC...S285.00. 300 MSEC .S28 9.0 0.200 NSEC..S329.0Q 

2KIS 54 K DYNAMIC RAM A&T 5548.95 

ItOO S-100 MAIN FRAM AiT S379.95 

tm FLOPPY DISC WITH CP/M 2.2" S329.95 

ZIOZ 6502 PROCESSOR AST S282 95 

1I10AZBOCPUAST S249.95 

Z715A4 SERIAL I/O A&T . S291.95 

ZT1M 2 SERIAL. 2 PARALLEL AS T S305.95 

Z720H4 PARALLEL AST ... . S2I4 95 

PIQTO llHIOt WW $39.95. SOLDERTAIL S29 95 

APPLE PRODUCTS 

7IH»12KR0M/PR0M 56S50 

74Z4A CALENDAfl/C LOCK S10695 

7»«» PROGRAMMABLE TIMER S98 50 

7<7M A TO CONVERTER . . . SI 05 95 

74M»GPI8!IE488)INTERFACE S26595 

7711AASVNC SERIAL SI 25.95 

771ZASYNCSERIAL. S153.95 

777. OA PA RAL LE L STAN BAR D. S98.95 

77Z0I PARALLEL CENTRONICS S9395 

II I ] I ARITHMETIC PROCESSOR WOISC S342 95 

71 1 1 E ARITHMETIC PROCESSOR WROM S342 95 

7500* WW BOARD . . S22.95 

7S10A SOLDERTAIE BOARD . S23 95 

SOFTWARE 

HI CP/M" MACRO ASSEMBLER ON DISK. .. S7E.95 

HID CP/M- SYMBOLIC INSTRUCTION DEBUGGER . 164.25 

2130 CP/M'TEXT FOHMATER S64 25 

ZI40CP/M-BACKGHOJND PRINT UTILITY,.. $42.95 



OTHER CCS PRODUCTS ARE AVAILABLE. 
CALL FOP PRICE. 



==il? 



MICROCOMPUTER PRODUCTS 



S100 PRODUCTS 



Cllt SDflO PROCESSOR PCBD 

KIT S155.95, A4T 


S3 2.95 

S215.9S 


Cl-2 2S0 PROCESSOR BOARD 
KIT SI9895, AST 


, $269 95 


IIIC 64x16 VIDEO, PCBO 

KIT ; SI 53,95, AST 


S32.95 
$199.95 


VI2 64 s 16 VIDEO. PCBD 

KIT S175.95, AST 


S3 2.95 
S234.95 


113*80 CHARACTER VIDEO 4MHZ. 
KIT $345.95. AST 


S4 2595 


UPGRADE RAMS FDR VB-3 


S42.00 


104 2 PARALLEL 2 SERIAL PCBO 
KIT . St 55 95, AS T 


S32.95 
. $194 95 


Pl-I 2708. 2716 PROGRAMMER BOARD 
KIT S135.95, AST 


.$185.95 


MI-ID 16K STATIC RAM 

KIT . . S299.95. AST 


S33995 


APPLE PRODUCTS 
Mil IEEE 488 INTERFACE 


S399.9S 


AID SERIAL/PARALLEL INTERFACE 
KIT, SI 25.95, AIT 


SI 55 95 


ASID SERIAL 170 

KFT SB7.95 AST 


$97.95 


Mil PARALLEL 10 

KIT |W/0 CABLES) S6795. AtT'W'G CABLES] 


S8795 



OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES 



Rfflfl 




MONDAV-FHIDAY. B 00 TO 1 2 00 1 00 TO 5 30 
THURSDAYS. 8 00 TO B 00 P M 

(415) 728-9121 
P.O. BOX 955 • EL GRANADA, CA 94018 

I PLEASE SEND FOR IC. XISTOB ANO COMPUTER PARTS LIST 



JAN. SPECIAL SALE 
ON f REPAID ORDERS 

iCHAHGf. CAROS AND £00 OR PO *tt AVAILABLE OH THESE OFFERS] 

WAMECO MEM- 3 A&T {LESS RAMI SI 29.95 

WAMECO EPM-2 A S T |LESS ROM) S B9.95 

SSM PS-1 SI 79.95 

SSM 10-4 SI 89.95 

** IlltrJiftC. WAMECO INC. 
BOARDS WITH MIKOS FARTS 

REM-t 32K STATIC RAM. PCBD. . S36 95 

KIT LESS RAM S95.95. AST SI 35.95 

CFU-Z Z80 PROCESSOR, PCBO S32.95 

KIT LESS ROM SI 09,95. AST SI 49 .95 

EfM-t 16K/32K EPROM. PCBD $3295 

KIT LESS ROM $65.95. A&T $99.95 

FFI-1 FRONT PANEL PCBD $48,50 

KIT $144.95. A&T $18495 

INVEHTOn* CIEAIMNCE. MONTH OF JANUARY ONLY 
PREPAID BY CHECK OR MONEY ORDER ONLY 
LIMITED DUANTITY SUBJECT TO STOCK ON HAND 

7400 Sid 7411 SOft WG1 S&O 

7401 Ob 7433 OB 74137 30 

7402 TO 7434 03 74133 33 
7404 11 7472 IS 74134 3D 

7403 11 7473 10 74133 30 

7409 U 7473 13 74133 73 

7410 10 7433 19 7417] GO 

7411 01 7490 33 74174 30 
741] 20 7497 70 74173 30 

7420 10 7496 15 74177 40 

7421 OS 74107 70 74134 50 
7423 <0 74109 11 74192 50 
7427 10 7<1!6 30 7419] 20 
7430 10 74141 30 T4194 SO 
7432 15 74153 30 74195 SO 
7437 10 7415S 30 743S3 45 

7439 10 74157 SO DVBSSQ 30 

7440 05 74153 30 1489 93 
7450 OB 741BO SO 741H 13 



VISA a MA5TERCF1ARGE Send Ktcurt! rvurter. mw&ir* JivfT&r ekp.4tOA QUE 
arrihgnwKoraer Appro* p«U0n«iiBe»3*!1 0fftri**lficTiet*KfTweir4«l4f*iii 
tc icr.l pml piifi ift U S HyftjirfA«ii«yU7c,rtte™r plusc w* eft*foe. «Jhn^5 
cli4*k or putil mutf c M i Oijhtv»,s» [h4f(w(D1ieai*fl,*eBABel4ytoicn«li5ie 
C144J Calil reiidcnlT 4drJ 6*^ tl» Mw*! &KH 30-0ay pjrjni« Ws cimwl a«?p1 
rrurr^j \Ct 11141 Jllvt DMA uUmh lo f^ictl Jwb|K( IC :U^ Ailhgul raut Hi 
*Hm* «4if. IE.lt> M7.K4 44HI1 II irflrt mi Ihu IIISI, 
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CIRCLE 73 ON FREE INFORMATION CARD 



SURPLUS 
ELECTRONICS 

Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa. 

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 



ft 






"TANK BATTLE" TV GAME 

In | us! a short lime and with a few minor pans, ihe most 
novice hoobiesl can complete this exerting lank Battle 
game Create a lun-filkttj evening for the whole family. 
Two independent tanks rumble thru land mine fields, 
stioot shells and Irarjmenl when hit. Four distinct engine 
sounds are produced to r the different speeds. Sounds of 
gunfire, shell bursts and tank explosions are realistic. 
Automatic on-screen scoring. Supplied with schematic 
drawing. 
SOLO AS IS 

$9.95 ea. 



C.B. SPECIAL 

COMVERT THESE TO 10 METER FM 
New HY-GAIN printed circuit board assembly with PUCKA 
ch ip and 3 crystal s ( Sq uel ch p o t , vol u me control a n d 
channel switch not i ncluded .) Boards sold as Is , the way we 

> bought them from the manufacturer. Board dimensions 
6'x en: 

is $7.50 sews $6.00 

10-49 $6.50 I TO- LIP $5.50 



COPPER 
CLAD BOARD 

( Double Side) 

Size 9.25x10.75 
Thickness ,062 

$2.00 .-a 



DIP SWITCH 



5 POSITION $1 .00 ea, 

8 POSITION $1 .50 ea. 

10 POSITION S2.D0ea 

12Pu5ITlON$2.50ea. 



AMP METERS 



2W square, no shunt required. 

Easy-to-read dial. 
Movements: 0-6. 0-10. 0-17 

$2.50 ea 



SPEAKER 



3"Diam., 
8 OHM, 
5 Watts. 

$2.00 ea 



COAX CONNECTORS 

UG-273/U BNC- F/UHF- M S2 . 50 

UG-255/U BNC- M/U HF-F $3.00 

UG-146A/IJN-M/UHF-F $4.50 

UG-B38/U N-F/UHF-M $4.50 

U G-1 75 RG-5S Adapt $ .20 

UG-176 RG-59 Adapt $ .20 

U G-1 084 BNC-F/ Panel $1.00 

S0239 50c 

PL253 60c 

COAXIAL CABLE 

50 QHM-RG 174 

$4.95/100' $3.00/50' 



SCREW DRIVER KIT 



Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 phillips 1 scratch awl 
6" long with one blade inserted 

$1.00 ea 



TRIMMER CAP 

1.5-20pF 
(ARC0 PC-402) 

#\ 500 ea 



SUB-MINI 10K POT 



5/S1.00 



with On-Off 
W hole mount. 
14" D shaft. 

%" thread section. 



POWER 

TRANSFORMER 

$14.95 ea 

Primary -115 vac — 
Secondary-32 vwlth 
24 v tap at 15 amps 
Dim. 4W h X 3ft" w X 4" deep 



SOLID 6EL BATTERY 

6 volt @ 8 a.h. with Charger 



tS£^% 



$14.95 



Elpower EP 630 may be charged con- 
stant voltage or constant current. Bat- 
tery is self-contained and requires no 

maintenance- Connections made with 
quic k connect lug s . All p lastic case s ize 
5'; 'ix ZW Biilil wsirj'il .! lbs 



TEXAS INSTRUMENT 
KEYBOARD 



Has 3 slide switches, 26 different 
keys, key pad removable by 4 screws 

$1.95 ea 5, $8. 00 



C a K SWITCHES 



L-3 



J-60 



J-3 



Part # Movement 

J-60 7101 SPDT 



L-3 



7108 



SPDT 

(momentary) 
DPDT (special 
large rocker) 

$1.00 6 $5.00 



J-3 



7201 



E. F. JOHNSON 
"S" METER 



Edge Meter 250 UA, 

tits in Vxlft" hole. 

Black background. 

Scale 1-20 Top. 

0-5 Bottom. 

$1.25 * 5/S5.00 



COMPUTER GRADE ELECTROLYTICS 



VALUE/MFD VOLTS 

63,000 @ 15V 

10,000 @ 20V 

2,700 @ 25V 

2,900 @ 25V 

100,000 @ 30V 

39,000 @ 30V 

34,800 @ 50V 

450 @ 75V 

500 @ 100V 

50 @ 450V 



DIAM.'LGTH. 
3" x5W 
1 W x 5¥<" 
1 'A" x 2tt" 

11/4" x 2" 

3" x5Vi" 
1" x5%" 
3" x 5%" 
IMi'xZVi" 
HS"X'3tt" 
1 1 /«"x2" 



PRICE 

$4.00 ea. 
$3.00 ea 
$2.00 ea. 
$2.00 ea. 
$6.00 ea 
$4.00 ea. 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 



TELEPHONE A TTY 
INTERFACE MODEM 

MFG by Anderson Jaojbson 

OAA Modem Model DC 230 wHhA-3C 

T« lephone Coupler 

$89.95 



FLaied 300 Baud, ball or lull duplex DM level 
adjustable to 3. t lo 6. -7 to - 10. TTY 
and OAA outputs brought out to 15 pin Motex 
connectors FSK oscrltaror sends 1070 Hz space 
and127QHtmark deceives 2025 Hi space sod 
2225 Hz mar* Telephone coupJer has 4-1E cord 
and plug Size 4 V w x IS L *3" Dp. designed to 
be recessed in desk or panel Electronics in case. 
St? W x 12x2**:" Op with B-lt. . 3-* ire U-ground 
cord and plug Operates on 115 vac. 50/60 Hz, Vt 
Amp Supplied with connection sheet Removed 
from equipment, excellent condition, guaram 
teed 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



2uF@ 

10uF@ 

20uF(& 

50 uF @ 

2ZuF@ 

3.3 uF @ 

1uF@ 

2uF(§ 

25uF@ 

3uF@ 

5 uF@ 

10 uF® 

250uFfS 

50uF@ 



15V12/$1.00 
15V12/S1.0O 
15V12/S1.QO 
15V12/$1.0Q 
25V12/$t.0Q 
25V12/S1.0C 
35V 12/ SI. 00 
150 V 127*1.00 
25V15/S2.Q0 
50V 15/52.00 
50V15/S2.OO 
50V15/S2.OO 
25V10/S2.00 
75V10/S2.O0 



MODEM CABLE 
ASSEMBLIES 



$5.50 < 



22AWG 

#Cond 



Length 



9VOLTNlCd 

RECHARGEABLE 

BATTERY 



NEW. Replaces 
the popular 9V 
Transistor Battery. 



$4.75 < 



MAHOGANY 
PROJECT BOX 



$1.50. 



4^"wx7ft"lxft"to1Wh 

Has a lip for recessed face 
plate and a feit bottom 



POWER SUPPLY 



- 12vdc -lamps 
I + 5vdc .4 amps 



$3.95 1 



IC SOCKETS 

GOLD-PLATED 
WIRE WRAP 

f 4 pin 40c ea 
16 pin 45c ea 



MUFFIN FANS 



MFG By Rotron Inc. 

3 Blades 4W Square 

USED 

110 VAC $5.95 ea. 

HEW 
230 VAC Model M03A1 

$12.00 ea 



NEW 
SPRITE FAN 

Mfg. by Rotron Inc.. 

Model SU2AS. 

115vAC.j9amps. 

(impedance protected.) 

3V 4 -x3V."x1ft" 



$12.00 



es 



7 POWER CORD 

HEWLETT FACKAFtD TYPE 



Molded 3 Prong 
Plug with molded 

receptacle 
Belden16AWG 



$3.00 1 



24- Volt POWER SUPPLY 5 4 AMPS | 

MFG by AC DC Electronics Inc. 
Model OEM 24N5. 4-1 

Input 105-1 25 vac 50/60 Hz . Has *** ' "^ 
volt adj and O.L. adj. Output 
terminals contain + out. + sen, 
10"lii.5'hx5 i w - sen, - out. acneut.ac line and GND. 13 LBS. 



TERMS: All material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please 
add $4.00 for shipping and handing on all orders. CODs accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise sp seined. Florida residents 
please add 4% sales tax. Minimum order, S 15.1X1. Foreign orders- US funds only, add 20% lor shipping and handling. 
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vyUEWUNCED™ - 
T ^=^COMPUTER 
^\/^)DUCTS 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1 . Proven Quality Factofy tested products only. /*"sTr"% 

2. Guaranteed Satisfaction ( 47L4 
Call For Special School Discounts XJ9.95 
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Vista 

V-DRIVE" 

THE LAST WORD IN 8" 
FlOPTf-DISK EHCLOSUHES 

tmc ™ta v-iooo flout disk diuve subsystem 




DISCOUNT PRICES 
...... S SIS 

**widdnMCWU*PMMAtcM S1495 
liaanawww S1S95 



^K ran TRS80 1 MODEL I, 
45-47* PMC 80. ZENITH H89, 
«3KSfc + S-100, etc. 

^n^L^. ONLY 310°° ea. 

■:'^i I MODEL V-801, 
80 TRACKS, SS 
ONLY 425°° ea. 

2 DRIVE CABLE, 28.85 4 DRIVE CABLE . SB.SS 




.aAr MOSTEK MK4015 
^PT 4K Dynamic RAM 

i R-Bfresh while supply laste only .49* 

Pin equivalent tc MK-.02-' except has 1 ms 



S-100 WW 

$2.99 each 

FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450NS. 
8 for $29.95 




4K STATIC RAM SELL-OFF 



tTttttTtT »'•■»«« 

Same us TMS 40*4 but designed speciNcally 
tor Z'flO basfld syslems. This is lull-spec 
*Kx 1 RAM, <&ONs. 

Whlls supply lasts $1,49 each, 

SPECfAL PURCHASE 
$59.95 Limited Supply $59.95 

>oK Allan- RAM Boards. Fully Populated as is. 

M££(l FLOPPY DISK DRIVES 

f™~** ""^l CHIME* OjlaEraefe. 4 

,_ p Dot. bit Si S#d 

I I ACP LOW PRICE $569.95 

TlmkKn TMlOO-l 9*t." 0** Drh*, 24995 

UPI KT-SV 40 U:ti 230(9 

ShOfln SA40>4 V 33 trKfcf ..„. Mt-VQC 

fmswtKVHIHIT , 44900 

S*m*fli ihuflin C*ffH>titi» Moa* fOQ-ijp-8& 429 00 

^Efi$CiWcd*i)'7C'i»l 1195.00 

MPl iSiltt'Dldl ..,,344.00. 

WWGOp'SIEMEHSa* -7HGO 

MP111 DOubl* T»tl! C-iiii ¥ i:r^# E-:-5i. E.7 --wkj 3,'-,Cv 

WPl 92 DOwMf TfKk rMlkrV Double SWa, 1*0 Trick. . . . 476 00 



eeoo micromodule™ 1 price ust 

MODE L **0 DESCfliPTlON PHICE 



5£0i 
9502 

KO< 



9411 
HIS 
9*1* 

HI 7 

«?: 

KBW 

9-630 
94-4Q 
W50 

9*103 
94702 



■ C SMI Mwic Board 

■.".I'd Ci;( 

i SI01 Mother Board 

Pow» 5jic-j 

DC tnpul Pfiwfr Supply 

jt.i.iy PreSo Board 

Anth Prcc-Mimc*y Mothil* 

tUftnKl Unity PtlVo Bcvd 

3JK EPRCMrRAM Mod/via 



Sfnai-Paralial I/O M«j j, 
141*. Sla:<: RAM Module 4TiDnj 
3MC Sialic HAM 4Mki* 
BK SaaEc AAM KHJra 
Card -Ea-tendtr 

Mi/I-Cla Prq^ran^jft ' f-i*- 
4C7.ann*.i Dupla* Sarul i Q Mod 
ir"f Ibqflnfc Tae*a GofllrQUfr 
32/32 I/O MoOulf 
Conlael Cloture Modulo 
UN populA rfo acuuros .- j.i. * ^vaMii 



17500 
'500 
10000 
273 on 
32500 
3900 
40300 
agoo 
?5oco 

2*000 

295 «J 

325 CO 
39500 
69500 
09400 
SB 00 
595Q0 

540 00 
27500 

350 00 



$24.95 TRS-80/APPLE $24,95 

MEMORY EXPANSION KITS. 
41 16s. 16K COO/250 ns.l 

B pes lor $24,95 nilM 

Specify Computer H U EWI 

Call For Volume Pripng ■!■»■■■ 



16K 



CENTRONICS PRINTER 

MfKJal 737 

• CenirpMics tompJofH prmlor 

• The 737" nai «veiy hing CriocK 
and compire in« real jr* s 

• Nb*, tow p* c* gas 5,^(j 




32K STATIC RAM BOARD 
2 or 4 MHz Expandable uses 2114L's 
S*100 




1GK4MHzKlt .159 35 

iSK,*MHaA*T .zir« 

32*iMHrKii 58Q55 

32K4MHZA&T .33f.0O 

Bar* Board 31 55 

Bare fid. wjaM tints 
iMsmtm B9.95 



NEW! from Zilog ^^ 



Z^ CPU comes with 

Tiny Qasie A. debug 
prooramon Ifie I.C. 




BIPOLAR CPU SALE 
Signetics8x300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom" Eraser 

, Mod«IUV».11E tSS.SS 

I Holds J Eprom'v nl a w.c 
I Backed bv 4b ypars 

eipeiieoce 

Hod.IS.52T,.. S32S.OO 

pio(aM»rangl indti^n.al Morip 1 ; 




NON-LINEAn SYSTEMS. INC. if,fe 

DIGITAL *« JA *. 

MULTIMETER $319** 



,, BECKMAN 

V DIGITAL MULTIMETERS 

9 TECH 300 Djgital Mu l ti ma ur 4110 

TECH 310 digital Multimawr ,3140 

TECH 330 Digital Multimiiar 5139 

VC-201 Vinyl Carrying Clia £10 

OC-2D2 DtfUXl Carrying C*M S24 

HV-111 HiohVoltagaProba $36 

RP-221 RP Prdba . - >3£ 

Ct-23l AC Cuft*nc Clamp , W? 

DL-241 D*:>:ut Tcit Lead Ki: S10 

TL.-242 Square Tail Uacfc » 



^ 



INTERSYSTEMS 

The Prefs rrsd S-100 Box 
Tne new Series II CPU Board features a 4 
MHz Z-80A CPU and full-feature from 
panel. 2C.&IC-I actively termlnalBd molfier- 
board. with 25 amp power supply (50/60 Hz 
operation. Incl. 68 cfm fan}, 
DPS-l. List $1795 




SYSTEM 2A 

wilt! Z-BOA CPU 4 

MHi, ii.!K FtAM, I'O Board, 20 slots, front 

panel, double density dish controller 

board. Full t-year warranty. 

List S3795 ACP Price $2995 



\NEC 

PC-SO00 Series 
^Microcomputer Syitem. 

NEW 

INTRO 

PRICING 

$1099.00 



' MM* CPU 4 MHz 

* 5 uiar p rag rimm able Iufkikjh ktyt. 

* 82 K.eti twrlh numeric h(T|fpld 
» iMilMrBMitfnon 

* X >- nir J-; I ■/ (cr*a«i 
PC «0 1 A Mlcr«trfipLiEiir *.'3JK RAU 
PC4012A 'O Unil *r33K RAU, 

EjrpinlN>rt alrrta 

PCaOjlAOvilUini-Onlc Ori-ra Unit 
PCHfiaJA AHj^Jr, Dual M.T., p.tlt 

OrhfaUnll 

■PC-S02JA liT:p»et Milrn Punlrr. 

7rati*r. l Filei-orYFe*>3 .. 
PCKn*AC±\y B loi PC-aQ»A PrinEar 
JSTjJlMlA) High neaorurioo 

Of ll TI MgnJIaf 

JC->i*KDH(A| Mt|j,riHfsc:iji &r 
ColarWonnor w.-RGB Inpui 

■PC-OOgiA nGBClbrttloc 
JC- i»2DH|A] Color M«nr|ar 



.20500 

11*5 00 

19 9* 



239 00 
10400 



RETAIL STORES OPEN MON-SAT 



MICROPROCESSORS 

«Wi lSbMoafcib. unog 

zaooa i*wto*4K 14900 

2*0.. S» 

ZHA t3*5 

F-a 13890, 1493 

;t.:* ,_ iMt 

co uw? ... S.7S 

■OtfiA 4JS 

aoaoA- W Hi ■•tj'.. 

SALE BMS 'I'll 

eooe-i i«9s 

7901 B90 

1901 A 14 94 

:0C3 4 4*1 Ei*#iy<t 7995 

TfWSSIKOJL 4995 

CPiCOO 3495 

SS02 9B5 

05O2A 1499 

PV41CC 2995 

Mmi'roMMT 19 95 

tWKf* l?»5 

BOSS 1*JB 

bow iaw 

INSWr'lM 24.95 

ar55 4995 

fl744 C'J 95 

W09 irfftS 

BOM 4995 

ADVANCID SUPPORT 

AM35 I 1 AflUl. PeiKM.1W lriOO 
SSIJAr.lhPVrjCMOf 1 l~S 00 

9&l3Ur*F. Tim™ 7995 

AMB5l7 0MAC«v1rcfittr 1495 

*JJ95i9Ur r v»n,pllrn|nr«« iaS5 

2-SO SUPPORT CHIPS 

ZBO-PIO ^SMhj 8 75 

ZJOA-PhO 40MHt 139S 

Z40>CtC 25MHt B 71 

ZKA-CTC 4(1 MM: l?95 

i*>J3MA JSUMtj 29« 

240A-DMA 4 UMr 34 95 

UO-SlC-O 25MMi . 3J94 

.IMa-SiO.T; 10 MHZ. 3940 

240-S'OVi 25 MMi .. 3S95 

EaOA'SlOvi 40UNf 3940 

^H-SID^ JSUhj .4595 

ZiO^ilO.'a *OVKt ... 3940 

SOSO/SOM SUPPORT 

ftiSS-a^Sfli.O 24.15 

1TH 1^0 wirti Eprwn 44 •» 

{2:iC-,'i>lfC:r' .34 94 

a»5.-74SlMO90aW 3 B| 

•?T j .| bt l-'g ITS 

MM FrwrrtyiiH . .£» 

«■ 5 6. 1 ;■--*■ 2.75 

5::*C,.>]*- .... 3B4 

•224-i -,i.MWii .. 1.79 

a2.iaft.itv.*- . s as 

dTJA^Cinw . i(5 

a2 ?e 3^a Control *■ E c 

■I2349r« Cant 450 

BM3I OEi.f- IJO 

tJSOAivn. CamTi . H « 

BiJ- P-.:c O Bit} 

1253 fifT**ef .1214 

B2iSJ>rog<(C - 430 

(25? Prog OUA iSff 

aiSSPrdg Lit ... 15.95 

BJ7J CRT CeflKWi-vr 4i« 

9279 n iA5 Hifr)iDOara 1 5.99 

flSOO SUPPORT CHIPS 

4BW SH kBABfTi 479 

9430 ISO 

4121 . . 450 

4424 Ifctoril, tm. 10.7S 

e«4-ii-.J.,*e E .-(^ 9494 

iH5'H0H«SCnTC5.n1 . »-9fl 

«*TC(iiorCRT 29lH 

H50ACIA 995 

SHJ 3r ■' Adjzli; 5 95 

e*MkL5d,m 1DBB 

iS!: W.KMtlor. 1193 

mtiai rjuHiCSC Jjas 

■BTfl ■:■ JJ 

•UOIUBOnirar .2.19 

HC4*4aa 11.94 

44047 JiU 

isoa support chips 

4M0 FtA TflO 

5»2Uwit 119* 

lUHSUOa 004 005 Si ti 

ts:? uti 



BIPOLAR PROMS 

We do 
Cuilom Programming 



>rogn 



42} 

SJSM5Li1M|lH 1US 

KflJ2M«:L,7*5J»l(Ji*'rS 4 25 

4Mtl*5«l5^43fli7l3Sl»4)CC 4.25 

S2St2iV542i74S2i7c55»i4:TS J» 

iiaiMfleo4f7*»7o.sijiii:o: flis 

IHtJi.T*S47i.3i&iiT4. 095 
101137,74167] (H3a4J(4|rS . . . 12.9-J 

*;-3 > iVje:i.7*i474i.iijiftTS-ij.» 

^i3-477*S47J;S^j*T» .,129* 
7*S47i*J«i.JMi*T3 .. 7.95 

MOS PROMS 

2Wftba,TB. 499* 

2TOttftUBTS 1B9* 

zjiiasusvL-ax^Ts .. . «* 

TWS2Tt6,i5V. 12V IT** 

JIM.5V. USOfH I.» 

2T04U5OW 4.7S 

2TO) iBiDWih 53* 

rnn* Art 

14W 
9B9 



P.!M»>2 



CHARACTlft OEM. 

2513-001 |8Yi Upper , , «» 

!5i3-OC5 iS^L-c**- . . 10B9 

JisJ-ADMlliiflU^tr . H95 

U-CMH710 AiCMSiilltKf 12.H 

H.CUtt74<3 Math 5vml»l l J 19 

MCH»TM Alcfla Corlifil 13 45 

U ARTS/BAUD RATI 



STATIC RAMS 




| .'4 


;•. -.j 


100 


JlLCuT^iOH jtklJE 


,'30 


133, 


» 


}iLM2»rii*Toa 
2111 \* »1Ij 

jiiji SsJlS' 


l» 


tii 


1 13 


3^1 


i r.i 


1U 


z« 


245 


J«l 


iaoi-i 






H 


211 4H -1450 MS 1 


i ?b 


«0 


2 ■ 1 *L-2«m* i40J4i 


■ td 


5*5 


ZM4L-4K«I ■*■:•* j- 




125 


3 >: 


*--i 4, ;■>,>•'-. 


1 H 






■WH-fBOM 


i j". 






dahUKKW 


i.'s 


1 n 


-,■. 




:»1 


in 


*?i 


mum nir 11 


taw 






AUCflrM,*! 


1 ' Bfl 


1D3» 




■ ?:■ 


1.74 




TOl 3V»H2i MiVit | 


■94 


nn-. 


H21 


aiiB ix. ■ iCmOS 


■■ .-:■ 


?G!i 




21*Il«-.|M**-lKiJe1e; t« 


sai 




B34I1 


•ir. 


5.*^ 





DYNAMIC RAMS 




4 14/a MQ I5K(IBPWH] 


.■-:. 




Sutora 419H3WI Hi 






4 119 OK i| 16P.nl 


?-f-J 






4B3 




««e-NKl .?:p-.i 






40H4Ka1 liaPvl 






m$itix^ffl%l&JKi4u 


art 

49G 




MCI 1 H fUlf 1103 

uai i95 *>**" 4*5*1, 


90 




Hie *n RAMS «m 


■■ JS 




S19.95 ko: 


4B» 





SOCKETS 






1 . , >>Vu:..i.P 




ana 


LO-|P<vbad4Kt»l 




















IB 


M 


H 














1a 


21 


91 






» 


n 


H 


« 




22 


ai 


Tl 


1 10 




I' 


49 


n 


■ ro 






43 




t 4« 




H 


M 


125 


>» 




■■■ 


HO 


■40 


■ H 








1 ZERO INSERTION FORCE 




h*"l KK J4P" 1T» *0»J- 11D2T1 





LSD READOUTS 



» RH ltt-vh. 



ffffBiWa BJ HH C«nr> Limi 



>a aw 



X« ta :<--«: 



Can* -^pdrSn » 

. :■. ..":^ 
(■m CaMlaikiNV 
V*kKti » ^ »- Ctni htelftlr 
■AHHST Xfl tVn- [jpf H<ai',i*> 
UUtHj JH CnW %*ntai iA LCT Bf 

Wi-B*i MD hr Can. C^Mi *#i 9$ 

MAXI I KO >kh. Err Vol rVj' :■» 

bUqiW 3« '»» ->n- Vnli If. V 

V.ayJol 1 »fl ■'!*» Eh-**** tA. a*1 Or 



IC SPECIAL PURCHASE 



USD* 44 id! Haiti 
DPft»*CMlal Dri T »r 
OACBCCCVACwrir, 

MC'-SMH,5E*tu'A.D 

uctaaswi 

MCia<4518x4EC!LH>rn 
Uiqi9VF8CPU 
MK4HJ SKI-c WtT.i-0 
SN7915* .44 7BM04 

MG1021D .09 79M0fl 

LM539 .79 74vil 

LM71KH .29 74111 

UNT11CM .» 74074 

m T45F'i.-;;n fCzV-V:- 

r=M7»7Cl1r^WwCkMre9M' ...... 

S(n«n 0cQt>5a Cxair* ; 1 oe 

MCll-fUP J- 1 C.J' 1 A D Comertw 

ICL 4 2 11 V'fl'laa* P»^-e->:e 

LU iB9O^Oreur>0FauniC 

LM 29O0H -Quad .A/nrAI.eT 

LMZSlTPfFrao. MVotldw. 

AY>3-5550 4U e-j-i DMM 

AV- S-JWf 40Mh ^ OVM 

UCbt 49« M»?«f Sns*j BitKieLr 

2TS04 32 1 1 Pfon, |W 54001 

gtw 2«1 Jf T cn*ir.*l C ■■»<' 

•AIM. H3C5 44 1>I Stale Pam 

tXKiOenUHl^OptvihvB^t . . . 

SPXJ5 Oplo C*&* 

IH 5045 CMOS S*iltfi Oe*T. 

UA 304J Tran*. Anay 

Tfl 140JAUABT. 

MK1007 Dw. Mam Sh.fi Pej^ .. 
5314TVCft Diet? C*tn^. . 

4M0A69i!CPVJ 

S700Cj4&I.AyT3 

MM42S0AIFD41 lyC2 KI-fTkiS 4Ofi0V 



1*85 liaa 2/199 



LMBT 
LM 1*94 

LMJBJK 4 Bi RC4134 

MC13rj ISS AC413I 

«US744.4*a 3« 0CA15O27 



2/1 99 

35 as 

4995 



FLOPPY DISK I/O 

I'ridlrilUT-^KT 24 1 

i^e-" D.ur..- c -r 299 

17*1-01 DuU FkMdv as 

1/91 02 Oual Floppy 
(793 DO DS Floppy 
>79?'D0.D8Flow»---. 
i99i Daia 54011 aki 
2143 dock Gan 



■nuc.'[« i2v> 
AtJlOlJiSV 1JV5 
AV9 101 4 K 141 7l^11<T 
AY5l01$A"4fi3l5YI 

IM-S4DS 

2350 U5HT 

lB7ifl Albrw 

SALE Tfl ■4T5B ., 



3B5 
495 

4 93 
BBS, 
7.99 
BBS 

9 as 
74 « 
..B.94 



WOl94> ii 1 , 

COW»iB 1495 

IWS42W isrji 

KEYBOARD ENCODERS 

AY5-2379 1375 

AY5-340O i3 74 



VERBATIM DISKETTES 

1 00% C E RTkFtED ER ROR* F H ttl 

a l\ IJUSl MnILI Iflf m It ELIUKl !'■ 

iTrt MXVTiO* FatClKIlD 

Him SASarjHdrassa mc inv» 

SB- 1 a lBH»f hgrtN, AS* Ik JJaBi 

bJ5 lli li K» Nrt WcrBn B9H 
- 44 4 T7 TUU MtlLEH HbTI - tHEli tlHI 

IV tVHII VIUIKfBEBI in: 

liT-ai Mi Skm US ag « U22i 

177/10 19 rw< H^ hi JkW (V 3Q 25 

577- lg IS tl* hjfJ Ut^n U*i 

i u luiu ttfiu: tiKi mtu mim n 

UDDl Son SKfeed U lid un W J349S 

lifl-ld l:a rtM liH (uy tUKC U9H 

9»t| IBHMIWIiAsa' **>** 
■r f IIP. EflTlfHI pianni 

FOEOaai Ik irtj, B*M4r Ww i'JU 

FOKDU J? Kj4 anjn Dmtt iM USD 

r D*M 01 Sefl Osana Dvm*ir 3^10 -H to 

1 PM5 1 Sm Dwn 3>M oMv h b;7t 174a -tiu 
VOLUME DEALER PRICING AVAILABLE 
WE ALSO STOCK DYSAN-CALl 



14 95 
.54 95 

.1195 
UK 



FLOPPY CHIP SET 



S79.9S/sat 



A/D CONVERTERS 



8ri»4&r IKr*, 
Br01 iQEhl iwurr 

a?-ii ■ s-i is 

4*OOVi^1SorVw Cornr 

ar»3'iOi94eco 
■aoturt . 

14«IL5 a M 

"""HDto* 



1350 
7200 
1J» 



OACCHO 
DAC&S 



OAC 100 .995 

TV CHIPS/SOUND 

at in ico- =■ c (u-x-. bw " 4t5 
Ay3flSi5G3loiConnf«-lar 295 

AT-JBM3 i RatH'tCrn Game 495 
AYjBeog-i w.5*a,i Oamt B 90 
ATMW7. 1 iWrrij GfeHa>iy. B 95 
AVaMl 50WT4 &-r*.aio. 1 2 95 
SK764T 7 T> 50u»dO>eni4-a1iM 3 9J 
yM5-i:0.-2l Ar Syrc* Gar 995 
MM4364 Praaca^r 399 

tHlMrlflFMr^Ulphj. ]H 

MMSFlWN^CCoJ^rw 495 

MM971CMClOti-G4uT. 375 

utH kiMgiater 2995 

WAVEFORM OEM, 

OCOft FiwiclKHi GBfl . . ISO 
MC4021VCD 799 

■LM544VCO 195 

KBI72« fL-nci-Bn Otnf*alOr 5 M 

SHIFT REGISTERS 

2504V 
2507V 
2517V 



2S2-4V 
2535 
25!7 
2924 
2929 

;■■!] 
3547 



UWKMH 50 

UM9094N 244 
UU9040N ? 9* 
9510A 195 

2Bir 495 



3141. 



ajBJ 



1795 
MSr 695 

9403 74 95 
9104 B95 



CTS DIPSW1TCHES 

CT520B-2 Hi -crircc-r |,re 
CTS305-4 1 IS CTSOTS-0 1 95 
CT52M'9 1 75 CTSJOM 1 99 
CTSaiX'l 1 75 C1320*MO 1 95 

CONNECTORS {GOLD) 



OD35P [RS23J| 


429 










5n *.:H;«i Sate 




nmwwaiT km 


295 


43.^fl W^V. JUT UQT 


650 


M^M&iCOC^v^^j*,', 




Mi 1 ! CO 5- 1 00 ConoKt^y Vt 


3AS 


NAKED PC 








B04OACPU 




JJKBlal*: FUMRllli 


3995 


flXCoromJjroai- 


24 as 


2704V2714 Epran 


34» 


jLCPPmtDBd 


2/214 


Vl(*Cl(*4flO0nfflrS . . 


22 20 


'iMeriaoa 11 sm MO 


29 95 


ACPExanoar w^conA. . 


1BB5 


13 Set WWH4- Beard (WMCJ32 95 


a Slat MarihB- &m .a |V«UC 


29 a* 


a Ho! C'ii I*' 1 E-. fj "<iit e 


44 B4 


Him FC I .;»" SXL'GAAT- 


»M 


siaciiAri-ai io> 5***a &±.34 95 


A«ifa Sgufu, B4 . 


f4S* 



^PRINTERS 



*^\ „ —'EWOJI 

MXJO 4496,09 

MX* ft 595.00 

MX-tDO .005.00 

MX-70 ..... .4»,0O 

Can-lronlcaTM 7H.0O 

Wall V-30CV25 Cpa 1495.DO 

V«ff45Cp* 1798.00 

MakbuiflS ... 1996.00 

Artadax«500r9Hi .. .iiSO.OO 
&BI4ilK»M5T . . ..541.DO 




TERMINALS 



UK. 
BOO 
9S0C 



AmpfiOiplOflJO III?". 

San»KM». Vfr-i 

rQl45 Tl. ■ 

10140 114900 



(SANYO 

MONITORS 



rri 

m^^M VM45C«9'flW 

■iaaaaT SUt-Pni:* i'9H 

DMjfl^T !2"Br>Y 259.00 

0M5li212'Giaan 24BOO 

DMM-r3l3 J Calgr 41600 

HECGrHn 2H 00 

AM0ex,LEE0£»;Vicao 3WJ149 0O 
AMDlrM.LEEDEX 13" Colon 399 00 
AMKEK,LEEDE)i 12'Ottan ITS 00 



nnaat: uh cn*.x m.c, vtsi. 

AMtX. tfl. or COO COO fHuVB 
J5n r3MOi.ii Cnirjja Orde-i pi*.** 
e-Ci»&* a^p-alon cure Fgfa^n p*r 
US Fundi Orrjpr by E*i*n*. i-mH Of 
"'"" 41000 PI*ua<iV 



Jtjt FN HllKi ICH 3Jt lOf L _ 

hortal bt. For u «44 TO* tor add- 
r.onal lb* FOH6r5fi Add *0*i l*»p- 
p^w4r4nr3V« COOlSi ISaitra 



'Retail prices may vary. 



131 . |4CU)t W6 roiu 



JOK 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854*8241 



r.lpf.l Fiflll CBFF INFORMATION cinn 



FOR IN TEH NATIONAL ORDERS: 
1310 E. EBinsar [714J 953060* 
SantaAna CA92705 TWJti 910395-1565 



1 


r#* 


lift 




74LS00M 


.26 


74L5164N 


1.19 


I 




\J\J 




74LS01N 


.28 


74LS165N 


.89 


I SHHOON 


.14 


SN74123H 


59 


74LS02N 


.26 


74LS156N 


2-48 


f^iV-'MN 


.22 


SN?*U5N 


.39 


74LS03H 


.29 


74LS16SN 


1.15 


SNM02N 


2! 


3N?4T»N 


.44 


74LS04N 


.15 


74L&189N 


1.15 


SNM03N 


.22 


Shi?4i2&n 


59 


74LSC-5t; 


.26 


74 LSI TON 


1.99 


SN7404N 


.22 


5N74132M 


69 


74LS06M 


.26 


74LS173N 


49 


SN7405N 


.23 


SN74136N 


.75 


74LS09N 


35 


74LS174H 


41 


SN74HN 


-23 


5M74139N 


.95 


74LS10N 


.29 


74L4175N 


.94 


SN7407N 


23 


SN?*HIW 


.79 


74LS11N 


.39 


74LS161N 


229 


SNWMN 


* 


SN74142N 


2,95 


74L512N 


.33 


74LS130H 


1 .15 


SNHOSH 


.23 


5N74H3N 


2.95 


74kS13N 


.47 


74151 91 H 


1.15 


SN7410N 


.22 


SN74H4N 


2.95 


74LS14N 


.95 


74IS192N 


.99 


5N7411H 


.29 


S.M74H5N 


62 


74LS15N 


.13 


74LS193N 


.99 


SN74I2N 


21 


SN74H7N 


1.95 


74L520N 


.29 


74LS194W 


1.15 


SNJ4I5N 


13 


SN74149N 


120 


74LS21N 


.33 


74L519 J jN 


.95 


'.<■:'■'.: 


.59 


SN7415QH 


1.99 


74LE2JK 


.33 


74L31961J 


49 


SN741AN 


29 


SN74151N 


.67 


741.S26N 


.31 


741S197N 


49 


SN7417N 


.23 


&N74152N 


.67 


74LS27N 


.13 


74LS221H 


1.15 


SN7430H 


J2 


SM74153N 


.97 


74L526M 


.33 


74LS240H 


1.69 


5N7421N 


.35 


SN74154N 


1,19 


MLSSON 


2t 


74LS241N 


141 


SH»»N 


29 


SN74155N 


.76 


741S32M 


.31 


74LS242N 


1.69 


SN?«3N 


29 


SN 74 ISBN 


.76 


74LS33N 


.55 


74LS243N 


1.69 


SN74I5N 


.29 


SN74t57N 


.59 


74L537M 


45 


74L5244N 


1.49 


5N74MN 


.29 


SN7il50H 


1-69 


rcuBtti 


.39 


74LS245N 


240 


SN7427H 


Xi 


SN74TO0N 


M 


MLS40N 


X 


74LS247N 


1.10 


SN74SN 


-45 


5N74fG1N 


98 


74LS42M 


.79 


74LS24SH 


1.19 


SH74JON 


.23 


5N74162H 


.89 


74LS47N 


.79 


74LS249N 


1.19 


5N74J2N 


.21 


SN74163N 


.87 


74L54BM 


.95 


741.S251N 


1.40 


SN7437N 


J5 


SW?4164N 


.87 


74L551M 


J6 


74LS253N 


.96 


SN743BN 


.21 


SN741&5N 


.87 


74L554W 


J» 


74LS257N 


43 


SN7433N 


.29 


SM74186N 


1.20 


74LS55N 


.29 


74LS25SN 


.99 


SN7440N 


.19 


SN74167N 


1.95 


74LS73N 


^45 


74LS259N 


2.95 


SN7441N 


,79 


SN7417QH 


1.69 


74L574N 


.42 


74L5290H 


.65 


SN7442N 


.57 


SN7417JN 


4.75 


74L575W 


.5! 


74LS261N 


2.49 


SN7443N 


.» 


SN74173N 


.79 


74LS7SN 


j4! 


74L5266N 


49 


SN7444N 


.95 


SN74174N 


.99 


74LS79N 


.45. 


74L5273N 


1.75 


SH7U5N 


79 


SN74175N 


65 


74LS83AN 


.79 


74LS275N 


4 J': 


SN7*4SH 


.79 


SN74176N 


.75 


74L565N 


1.19 


74L3279N 


.59 


SN7447N 


.65 


SN.4I77N 


.75 


MLS86N 


.45 


74LS263N 


.99 


SN7448N 


79 


SIM7417&N 


1.34 


74LS90N 


37 


74L5290H 


.99 


SN74KW 


.19 


SN74180N 


.75 


74LS92N 


.75 


74LS293N 


.99 


SN7451N 


.19 


-S r 1 7-s ■ £ 1 H 


1.75 


74L393N 


.75 


74LS295N 


1.10 


SN7453H 


.19 


5N74I62H 


.75 


74LS95N 


.68 


74LS298N 


1-11 


5N7454N 


.19 


SU741&4N 


2.25 


74LSMN 


M 


74LE324N 


1,75 


SN7454N 


.25 


5N'41-g5'J 


2.25 


74LS107N 


.45 


74LS147N 


1.95 


SN74S0H 


-23 


SN7diaeiN 


9.96 


74LS109M 


45 


74L5346N 


1.95 


SN7470N 


.29 


3N7*1&SN 


3.90 


74LS112W 


.43 


74LS362M 


1.19 


SN747SN 


29 


SH741MW 


1.15 


74LS113N 


.43 


74LE353N 


1.19 


SN7473N 


.34 


SN?4191N 


1.15 


74LS114N 


.43 


74L4Kt3N 


1.49 


SN7474N 


,34 


SN7413ZN 


55 


74LS122N 


.66 


74LS465N 


.61 


SN747SN 


.33 


SW741B3H 


.85 


74LS123N 


1.19 


74LS366H 


.60 


SN747GN 


.34 


SN74194N 


.as 


74L3124N 


1.35 


74LS367N 


.80 


S«747sn 


4.M 


SN741HN 


60 


74L8129N 


.89 


74LS3S3N 


.89 


SN74S0N 


.49 


SNr4l96N 


M 


74LS126W 


J& 


74LS373N 


1.49 


5N74SIN 


.95 


SiN?41&7N 


£5 


74LS132N 


.79 


74LS374N 


1.89 


SN7483N 


.55 


SN74196N 


1.39 


74LS136N 


.49 


74L537&W 


49 


SH7435N 


.65 


SN741»N 


1.39 


74LS138N 


.65 


74LS377M 


1.95 


SN74WN 


.35 


SN 74221 N 


1.19 


74LS139H 


45 


74LS355N 


1 St 


SN74S9N 


1.75 


SLM742E1H 


95 


74LS145N 


1.25 


74LS3S9N 


45 


SN74BON 


.39 


SK74373H 


1.95 


74LS148N 


1.49 


741E3KH 


1.95 


3N74B1N 


ST 


SN742T9N 


.75 


74LS151H 


.79 


74LS393H 


1.95 


SN74B2W 


ja 


SN742433K 


1.40 


74LS153N 


.79 


74LS395N 


1.70 


SN7453N 


.45 


SN742B4N 


3.90 


74LS154N 


1.70 


74LS399N 


245 


SN7494N 


.69 


SN74JB5N 


3.90 


74LE155N 


1.19 


74LS424N 


245 


SM74S5H 


.65 


SH74J90W 


1.25 


74LS156N 


SB 


74US««6N 


1.75 


SM7-49SH 


.69 


SN74R6N 


.95 


74LS157H 


66 


74LS670N 


2.29 


SN74S7N 


2M 


SM74365N 


.66 


74LS168N 


.76 


61LS95N 


164 


SN741TON 


120 


S-N74366N 


JBR 


74LSt60N 


1.05 


61LS96N 


1.99 


SN74107N 


.32 


S?,7-Mv-7»; 


-65 


74L3161N 


1.15 


91LS97N 


1.99 


SN741MH 


.37 


SW4S0W 


6B 


74LS162N 


1.95 


8US55N 


1.69 


SN74116N 


1.95 


SN74390N 


1.45 


74L5103H 


1.95 






SN74121N 

5M74522N 


.29 
.39 


SN743S3N 
SM744»M 


1.90 
1.90 


LINEAR 




| 


r*n. 


Hrf^O 




7BKO& 


5.95 


MC13SJ 


1.75 


1 


jll 


ins 




75M06 


1.49 


LM1414N 


140 




h^ 11 


■ %^ 1^ 




raM.a 


1.49 


LM1455CNIH .49 


cruooo 


.35 


CDiM6 


2i9 


LM1Q5H 


.99 


HC1495M 


49 


CD4W1 


.35 


CD4099 


2^5 


LMIOftAH 


2JS 


HC1489N 


.99 


CfJ+002 


J5 


MCU40S 


12,95 


LM900H 


,79 


LM1496M 


49 


C04WK 


1.05 


MC144O0 


12.95 


LM301CWH 


,35 


LM155SN 


1.50 


COW7 


.25 


MC 14410 


12.95 


LM304H 


.36 


LMI820N 


.45 


oo-40oe 


1.29 


HCt4412 


12.95 


LM305H 


49 


LM1B50N 


.45 


CD40W 


.45 


MCT4415 


6.96 


LM306H 


3 35 


LW1189N 


4,19 


CO4010 


.45 


MG14419 


4.95 


LM307CHJH 


19 


LM2111W 


1.75 


CD4011 


45 


CCM501 


.39 


LMSOSCiN/H 


.96 


LM2900N 


.99 


CD4012 


,25 


CO4502 


1M 


LM309K 


1.49 


LM290TH 


2.50 


CD4C13 


.45 


C CM 50-3 


.69 


LM310CM 


145 


LM2917F4 


2-45 


CD40U 


1.39 


CD* 505 


6.95 


tjwsiiocsw as 


CA3013T 


2.19 


CD4015 


1.15 


CD4506 


.75 


LH312H 


1.75 


CA3Q1BT 


1.99 


CP4016 


.59 


CCM507 


.95 


LMSI7T 


1.70 


CA3021T 


3.49 


C&4C17 


1.19 


CD4508 


3.75 


LMSrSCLNJlH 


1.49 


CA3023T 


2.93 


CD4Q18 


.99 


CD4510 


1.19 


LM3I9N/H 


1.25 


CA3015T 


2.75 


CD4019 


.45 


CD4511 


1.19 


LM320K-XX 


145 


CA3039T 


1.29 


CD4020 


1.10 


CCM513 


149 


LM320T-XX 


1.39 


CA3Q46N 


1.21 


CDIKl 


1.19 


CC4S15 


2.75 


LW320H.JO( 


1.25 


LM3053N 


1.49 


CCW722 


LIS 


CD451A 


1.45 


LH323K 


4.95 


CA30S9N 


3.19 


CD4023 


.29 


CD4S1A 


139 


LM324H 


.96 


CAJOBON 


3.19 


CD4024 


.75 


GM9S0 


1J25 


LM337K 


5.95 


C44062N 


4.95 


CD402S 


.25 


C04S54 


4.95 


LM336K 


9.95 


LM3065N 


1.49 


CD4027 


,85 


CD45SG 


.99 


LMS39N 


.95 


CA3OB0T 


1.29 


CD4023 


.95 


CD4563 


2.25 


LM340K-XX 


1.75 


CA3091N 


1.69 


i :rV4C-- -. 


1.29 


74COQ 


.35 


LM340T-XX 


1.25 


t:A.'r>a:i, 


140 


CD4G30 


.46 


74C02 


Ji 


LH340H-XX 


1.25 


CH3063N 


1.55 


CO4031 


3.25 


74C04 


.35 


LM344H 


1.95 


C4J068N 


.89 


CEJ4032 


2.1S 


74C08 


,35 


LM34t3J4 


120 


CA3069M 


2.44 


CO4034 


3.25 


74C10 


.35 


LfctJSOK 


5.60 


CA3036N 


3.49 


CO4035 


95 


74C14 


.72 


.y?v2^N 


.95 


CA1097H 


1.99 


C040S7 


1.95 


74C20 


35 


LUJKH 


1.49 


CA3130T 


149 


CD4040 


1.29 


74C30 


.35 


LM372W 


1.95 


CA3140T 


1.19 


CO4041 


1 25 


74C3i 


.99 


LM376M 


3.75 


CA3146N 


2.49 


CD4M2 


.95 


74C12 


1.35 


LM377W 


2.75 


CA1160T 


1.19 


CCW043 


.95 


74C4S 


1.59 


LM3B0CWN 


145 


CA1190N 


1.95 


CCJ044 


86 


74C75 


.79 


LMtttN 


1.71 


CA1410N 


55 


CD4046 


1.75 


74C74 


.75 


LM383T 


146 


MC3423N 


1.49 


CD4047 


1-25 


74C8S 


1.79 


LM3BBN 


146 


MC3460U 


3.95 


CD4041 


99 


7+CB9 


5.95 


LM3B7N 


1.40 


S03524N 


3.96 


CD404J 


M 


74C90 


1.19 


LM30ON 


145 


CA1600N 


134 


CD40» 


.69 


74C93 


1.19 


HES3.TV/T 


3,75 


LM3900N 


49 


CD4051 


1-19 


74C95 


1.49 


NE5&SV 


40 


LM3905H 


1.11 


CD4052 


1.19 


74C107 


1.19 


NBS8N 


.36 


Lh43909H 


,98 


CD4QH 


1.19 


HG151 


2.49 


NesaiT 


1046 


LM39I4N 


3.75 


CD40S5 


3.95 


74C154 


3.50 


KE&55M/H 


1-26 


LM3915W 


3.95 


CD4056 


2.95 


74C157 


210 


HKMHjV 


1.75 


LM3916N 


1.7S 


CD40H 


9.25 


74C1G0 


1B5 


NE5S7WH 


149 


F1C4111N 


2.95 


GD40M 


139 


T4Ciai 


1i5 


NESKIS 


276 


HC4136N 


1.10 


CD40S6 


.75 


74C1&9 


1.65 


LMT02H 


93 


RC4151N 


3.70 


C04068 


.25 


74C164 


1.65 


LM7»NfH 


.29 


BC4194TK 


445 


C 04070 


.49 


74C17^ 


V35 


1M710HTH 


.75 


flC4l957K 


5.40 


CQ4Q71 


35 


74C174 
74CI7S 


1.35 


U*7tiNW 

LM71SN 


49 

1,95 


ULN20Q1 
ULN20O3 


1.25 
1.50 


CD4072 


m 


CD4073 


.35 


74C1V2 


1.65 


1M723N/H 


66 


SN75450N 


.59 


CD407S 


.35 


74C103 


1.65 


LH733N/H 


.96 


SN 7545 IN 


45 


CD4078 


1.29 


74C.« 


155 


LM739N 


1.15 


SN75452N 


.49 


CD4077 


.35 


74C240 


2.19 


LM741CNm 


41 


SN75453N 


.49 


CD407B 


.35 


74C244 


219 


LM7J1CN-H 


19 


SN75454N 


.49 


CD40A1 


.35 


74C3tt 


2.39 


LM717NJX 


.75 


5W7&491N 


.83 


CD4M2 


.35 


74C374 


2.39 


LM74JNJH 


49 


5N75492N 


49 


CD4MS 


195 


74C9Z2 


5.39 


LM7SOCH 


2 95 


SM75493N 


.99 


CD40M 


2« 


74C923 


5.K 


LH1310H 


1.90 


SN75494N 


.99 


C04093 


.M 


MWOCM 


1.50 


UC1330 


1.95 


TL494CN 


4.20 


:D40W 


2.96 


>■-"■' :...;■' 


i a 


Mcnsc 


1,15 


TL490CP 


1.65 




| 


JETAIL ST 


ORES 


OPEN MON-SAT 




STORE '1 
STORE ■? 


HI T 


JJI^. I.!- !S 




CJL?I7tK Stow J- (term R* Idt 1 , W Jf 


""■"- 







74LSQ0 



'Retail prices may vary. 



[ADVANCED 

COMPUTER 




HP7225Gr-*phi(aPlcrtliW... .1795 00 

HP ISKMBmoryModuta 265-00 

HP 5 174- Dual Mister Fie* Diik Otvrt. 210000 
HP E 1/4" Sngle Master Frix Due Drira12S£00 

HP "-'cr lonah ty Uc4ulrj TOO 00 

HP BOM O'twKT 40 00 

HP PlotteT/T>fin((f ROM .., 13000 

HP InpuUOulpijC ROM 260 00 

HPMitriKflOM, 150OO 

HP Sonal IniAflau >, nS-2 32C I 350. 

HP S3 Si 995 



;a^d Service 

Apple II® 64K 

: f 6 8 K°R S a r^d Maxi-System 

« Disk II w/cont roller 

* Apple H w/48K Call for more pricing! 

Total Value $271 9 00 your price $2229™ 
s&ve v - for Pascal System add $425™ 



HP. 41 Powerful. r«1 £n»y hi U»f 

* TtiB HP-41 cciti mun itnti wilh 
HP 41-CV you in woredd •» w«ii as numtrtrs 

■ ■ Yoit cm cuaCOmiEU llo HP-41 la 
your Qitft rj«dgn 
■ PnxQfimming -: IbiI And «tuy. 
• ContrfiuouJ Mannjry ssvm 
overvHima 
» Optional PfffvpTierflrj aifow you 
lo expand capabllitiH 
HP-41 Systiffll 3SB.00 

„-,,. HP^41 Syatom II 075 QO 

HP-41CV HP.Clidft(l*r 17B00 

375,00 HP-Optical Wand 10S0O 

HP-41C HR-PJuttdf /Printer 31500 

1M.0O HP^QuadRAM B5-00 



jJtMoppk: n hardware clearance up to 25% off 



VI5TA COM rUTEH 



CCa«**rwc*rt?lK* 



MINIMOVER.5 



S^W* ROBOTIC ARM 

W.'ApiMiGariorii .draaaaaaaT^LaaaV 

• AuEcHTuiiJon or _^H St 

Robotic AsswTitjiif^^B ^B. ■■ 

■ Educatton In ^Hr ■» 
Roballc PTiCiplas ^^^^ 11Br A 

• Afliflcial lntelL(JOiKe EKpffrtrrvantfl "^ 

■ Computer Art and Games 

$1695 00 



AimbMlc SgfEFPTf (gr TRSJ0 

*'ApCi : 1 1 .cins WlfluJl 

ABU' iC * I .W.sj Po Uri-vca Manurl 



$16" 



Calplomil Cofflpu ter Syilemt 2200 

SUPER S-100 BUY! V s * 



■ 12 Slot Mainrrr>me 

* 64t9ynam3cRAM 

* CPJMTM 12 

■ Z-K CPU 4 HH3 wJ&ariAt IO 

■ Doublt Oonjity Qi.st Ccnlt ol le i 

* Interface to Vista V-1000 Chassis 

SPECIAL PACKAOE PRICE 
FOR COMPLETE SYSTEM 

with III Shwflan Doubla Density 

Fioppyi meustad add 1495^° 




<hii 



iHtl 



lapphz/// X$ 





^1 New ff^pte software 



1899.QO 




Fi-o* o Clips 



14-nnCLe PC-'' 
?4,Pnc:i[i PC'2* 

40-Pn C-p PC^D 



1 425 

4 &M 



#1 



Proto Boards 



1B!H P^ Id. £4 00 

IB DC PB-KU *r.pj 

2 ICO FS-2-33A 14400 

iSOO P8-203A-K.I Hj-iOQ 
43 oa 



AUTO-CAT™ 

Automatic Answer 
Direct Connect 
0-300 Band 

List 279" 

acp 245" 
PAT'" Llst 19r " 

Aiiwii Oii B in«» ACP169 00 

D-CAT" 

direct Connect 
0-300 Band. 

List 249" ACP189 00 



VlKtcalc— Now Belter Than Ever 1S9.00 

vitipiot—frapri you* 

vftlciile WdfkihHlt 149.00 

VijiI re ndrVnipirjt— VS jiptrjt 



wJTfand AnatjrSil 
Viaidex— The- UlTlmate 

DBW S VrSicaic Corrpal 1 bl* 
Vlalterm— CommunlcHe 

wtalbtr Systems 


23B.00 
21000 
209.00 


&PI G ene ral Ledgtr 

BPI Accounts Receivable 

8Pl inveniofy 


»9.00 
299.00 

29&00 


Stockfilo Invenlofy System 
Iniotory iny*nlofy Siixam 


349.00 
2&00 


iMIrjrpcDrn Mirjiracaurler 
MiCiOCOm MiCrate'leortpti 
Accounting PI us M BljPkQ 
Stoneware DB Mailer 


229-00 
229,00 

1250.00 
1B9.00 



Stoneware U I i 1 1 1 y P*g (For above) &H.00 



ACS BASIC ACCOUNTING SYSTEM, Tolal 
accounting syalern includes &'L, *JR, ajp. 
PAYROLL 609.00 Hew 



Buy a 

System 

and 

Sava 



We only o^er Apple 
QPM software which 
has been avaluHtod 
hy our soMware stall, 



WOROSTARTho BanchmirK or 
Wordprocassinia ioP|wtrB require* Z-&} 
* 80^24 349.00 

wts-bO CPfM'irVofaprocessw hit no 

icr#en menus usuts new keycap* 
(3upp]tecl r to display K#y lunc ttons 

319.00 New 
MAIL-HEHQE-A Wordsttr Enhirvca- 
menl Pkg, allow* rorm-lelter genere- 
iid"-i A. chained printing 109,00 

SPELLGLJARO-Wlll pFOolredd Wcrdatar 
& VTS-S0 Taxi rules agamai an 
etpandaole 20,000 word dtctrcnary 

169,00 
SUPER SORT'WIII sort, mtrge. & 
perlOrm record seledlon on your 
CP/M D»t* Frl« 169.00 

FOATftA BQ-By MlCfOaoll 195.00 

COBOL B0 By Micraaaft 749.00 



Breakthru in Apple II* Mass Storagel 

Vista A800 Quad Density DMA 3" Disk 
Controller k 

Model ASM onCy$595°° 

[Special Complete Subsystem Offer | 

• V1000 w/two Qume Datatrack 8 • Cable, ready to run 

• ASOO Applts tl 8" Disk Controller 
Total Value $2939°° your price$2495 C0 



• 



«» 



Hockv.ei Single Board 
Computers 




Ut-i*^^^ I 

■■^TOTALSYS 



AIMKwMK OS, 00 

AtM 65 wf4K 475.00 
6K BASIC ROM 99TJO 

L 4K ASSEMBLER ROM 54.00 
» POWER SyPPLTr 64.9S 

ENCLOSURE 49.9S 

TOTAL SYSTEM wl4K 659,00 

SV HE RTEK SYM-1 239.00 

SDZ-Bfl STARTER KIT 367.00 

SDZ.aOSTARTERKlTA^T 450.00 

SDSBG100Z-S0A*T 367.00 

SDSBC2O0Z»0AfiT 399 00 

flCACOSWACVIP 199.00 

CROMEMCO Z-.60 SBC 449.00 



AATARI800&400 

-\ Personal Computer System 
ATARI 800 $799°° 
ATARI 400 $375°o 

ATARI 600 tncludas: Computer Console, BASIC Lang. Cartridge. BASIC 
Language Programming Manual. 800 Operator's Manual w/Notebooh, 
1GK RAM Module, Power Supply, TV Switch Box 

BtOthitDrlva JM 00 WWi KM UMHeif. '■'■-■- 

imp., i, L-. r , ^^ OS ttaaki ]■*• f iHh ni-iH f'J-v^ 



iryiflAM 
IK MM '., 



\;9 itW I'<tfl1*1iiVirZWr 



v. >: 


>«*«1 


1VM 






n« 


«iK 


BLi*cti t4rV\yttfV4 


»« 




dMn£ *WN<65, 


»u 




r V^*-\ 






taaWtfrtu 


iitC 




K* UH W4TVA, 4*J^L* 



ntV*m£tn 



J?i» 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



CIRCLE 4 ON FREE INFORMATION CARD 



DRIVER 5 LECENSE a OR MAJOR CflEGlT CARP 
t IS REQUIRED ON ALLCHECKS MOMfiYORDEft 
OR CA$H4ER CHECK WILL FACILITATE THE 
SHIPMENT Of TfOUR PURCHASE 



c 
> 

< 



111 



BULLET ELECTB6IICS 



P.O. B0X401244R 

GARLAND, TX. 75040 

(214) 278-3553 



Sound Effects Kit $18*50 



~«, 



Jmqj 



Tr* SE ■ U 1 1 1 a rcnp le'c n il |fta! 
■EOniarm Hi ih» Miip 14 build i 

% ganwater DhiqimI »raun<d 

IJw new Tvrtt Inilrijm-t-n ti 
5N/6477 Sound Chip. Mir 
•board pron-d** baj»ki a1 MINI 
Dip iwii(.r»ci aid poin tg 
■prog ram ih* v*nout cvn- 
HiAd | icni gl 1 hp 5LF OldllsEor, 
VCO. No<M. One* Shcil md 
£n,»f»opfl Control i A Quad Op 
Amp iG ii mad lo iRi-pJ»m*nl 
in Ad|ui(ih]# Pu!m G«n«m- 
lor L in r> Oompuntdf J"d 
Muld-pl****. OiCi'ij-c' I'D- «m 
mare **jh"*l*i ihiy Trw JVil 
PC 8fl*rd Fq-alure-* * piotc-hr p* 
■'« lo ■ Ho* lor uwr idd-ed 
circuitry. Easily progrAinm*d 
Id du pi real* Eitpla*«ifta, 
Pha-:.or Our*, Sm im T raJfil ftr 
almcil «n inl.ml* number o1 
c^Kaf loundi The unit hii a 
multiple of application^ She 
low pnea include* all parti, 
assembly nranual pr rjoramrni fig cfiarla and 1 dalAiiqd 7&I77 chrp 
■5*D*ti> -canons tl rum on a BV battonr fnot -ncltjcj.'cl I On board 
1XMW amp wilk drive ,i small ipoakor drnsclly, oi Iho unit can he 
CQ-nfieclEd lo vvur Stereo with lincredifite ■resuMl' 1 iSoonhcr no1 
lincludfrd) 7B477iS Included, Availa.bla aeparstety fur $3.15 ouch 



AY3-8910 PROGRAMMABLE SOUND GENERATOR 
The AY3-9eH0 is a 40 pin LSI chip with Ihree oscillators, three 
amplitude controls, programmable noise generator, throe 
mixers, an envelope generator, end throe D/A converters 1hat 
are controlled by -8 BIT WORDS. No external pots or caps 
required Thrs chip hooked to an S bit microprocessor chip or 
Bliss (8000. £50, 6800 etc.) can ha software controlled lo 
produce almost any sound. II will play three nolo chords., make 
bangs, wins tics, sirens, gunshots, explosions, bleats, whines, 
or grunts In addition, il has provisions lo control its own 
memory chips wtin two IO ports. The chip requires +5V @ 
~Pin-.fi and a standard TTl dock os-clllstor. A truly incredible 
circuit 

SI 2.95 W,- Baste Spec Sheet (4 pages) 
I £0 page manual with S-1C0 interface instructions and 
several programming examples. S3. 00 extra 



MANY OTHER COMPONENTS AND KITS AVAILABLE 
SN OUR COMPLETE CATALOG. CALL OR WRITE FOR 
FREE CATALOG. 



Doomsday Alarm Kit $9-9$ 

II you have trouble sleeping and you would like the rest of 
the neighborhood to share your misery then this little kit 
will be tor you! There is no way to accurately describe the 
unearthly howls, screams and lones that come out of this 
kit. Four separate lone oscilFators are mixed, cancelled 
and stepped at a varying rate. 10 Walls ot crazy sounds. A 
great fun kit or a practical burglar alarm, Complete with 
PC board and all necessary components less speaker. For 
&-12 VDC. ORDER DA-02. 



Overvoltage Protection Kit $6.9$ 

Protest your expensive equipment from overvoltage 
Conditions. Every 1 computer should have one 1 Works wHh any 
fused DC power source Irom 10 to 20 volts up to 25 amps 



7 Watt Audio Amp Kit $5.95 

SMALL. SINGLE HYBRID |C AND COMPONENTS FIT ON A 7" k 3 ■ PC 

HOARD IIHCLUOEDI PUNS ON 12VPC GfiJAT FOP ANY FfiOJICT THAT 
HEEDS AH INEXPENSIVE AMP LESS THAN 3\ "PHP ijr 5 WATTS 
CDM-PATIfliE WITH 5E-0I SOUND KIT 



Stereo AMP/Power Supply Board 

Takes low level audio and drives o ohm speakers ON- 
BOARD fteciliiers and Filter supply power for amp 
AND TUNER. VOLUME, BALANCE, 
PLUG. CQMpATABLE end TONE SLIDE CONTROLS 

with TUNER 

REQ Jl PES 11 VAC ** "95 

^TRANSFORMER AT AW HA 

(not Included) AMP ONLY 



AM-FM 
STEREO 
TUNER 

S12.9S 
in**** >ZVPC I 



TUNER ONLY 



FEATURES: AH. FM SltrM. 
Phono Inp-ul, Aui InpuE, AC 
Cert, 300 Ohm Anltnna 
Inpul AH LwcKlkl. Anbnru, 
atandart Turfrtaw* Pbpi. 
auv y sets 
rTunar Amp cental) 1ar 
$50.00 



- NO CD.D.1 

i SiNP CHECK HO. OR CHAROE CARO NO. 

» PHONE ORDERS ACCEPTED ON VISA AND UASTEwCHAHOE ONLT 

■ ADD 9'* FOR SHIPPWO 

■ TX RES. ADO J*-, STATE SALES TAX 

- ALL FOPElOK ORDERS ADD 50*. FOfl SH1PPINO CHAROES- 
.X). $. FUNDS ONLY. 

(214) 27S-35S3 



The Greatest Breakthrough 
Id Electronic Music Ever! 

The 

Super Mo tic 

Maker 

REVISION 2 



Hun: Q«H*» 
i Dhyptsyt 



$24*95 

(Basic Kil) 

Does not (fh^utfespai'lraj- 
iwiirnaz ot 2708 flOW 

Now you can piqy hundreds ol songs using the 8uiietSup*r I 
Music Maker. The umi features a single faciory | 
programmed microprocessor IC that Comes wHh 20 pre- 
programmed short ton es By adding (ne additional PROMS I 
<2709'sJ the system can be expanded to play up to 1000 
not« per PROM. Just think a compact electronic 

m 51 rumens thai will play dozens, hundreds or even 
thousands of selections of music. The kit comes with all | 
electronic components (less the PROM), and a drilled, 
plated and screened PC Board which measures 4" x AM*' 
The T wall ampullar section n on the same PC board and I 
drives an 9 ohm speaker (noi included), Irom a whisper to 
ear sphtlmg volume Since the umi works on 12 VDC or 12 
VAC*, vehicle or portable operation ts possible What do 
you gel lor $24.85? Everything but a speaker, transformer 
case, switches, and PROM. Additional 2709 albums 
containing popular tunes are available for (15,00 each or 
you can program your own PROMS usmg mlormation 
provided with the kit instructions. Lists oF available PROM 
albums are available on request I Afore [In a pittyz 
atoclfanic music ana note at a Ume. ti is no: possible to play \ 
chords or a melody wiffr harmony SrmtjltQfiQOitSly,} 

* Envelope control gives decay lo notes. 

* "Next tune 1 ' leatu re allows sequential play I ng of aJ I songs. 

* On board Inverter allows single voltage (*1 2) operation 

OPTIONAL ACCESSORIES 
DIP Switch** One & pes.. One 5 pes, &oa/s*t 

(Can be dHr*clly soldered to PC 3d. to access tunes) 

Rotary Swltchei Two 5 position ?,S0.''5*t 

(For remote wiring to PC Bd- to access tunes] 
Attractive Pintle Cm 6,50 



Wallplug TranatonTHtr 
(For operation on 117VAC house voltage) 



&00 



O 

Z 

O 
cc 

UJ 

_1 

HI 

Q 
< 

112 



* 



*3 9S 
SONALERT 

MALL OH V SNP-428 

4-JB VDC J-t( mn 

ni» 1 1/6" hoi* 



• 



JOYSTICK 

4 - 1 0K Linear pots 
1 - m" metaj handle 

2- i/a" muaie 



s 5 



95 



S795 




SOLDER 



KESTER 60/40 

Rosin core, .020 dla. 

1 Pound Hell 




s-|2 00 



FAN 



Whtiper by Rolron 
WH2H1 *-3/4" Sq. 
115 VAC 7 Will 




INPUT 

117-220 VAC 

5-3/4*7- 1(2 11 4" h 



POWER 

SUPPLY 



S67 50 



OUTPUT 
• 5 VCD - 5 Amp. 
• 12 VCD - 1 Amp. 
- 12 VDC - 1 Amp. 



TRANSFORMERS 

P5400A '7" 

110-220 VAC Pri 

26.5 VCT - 1.5 Amps. Sec. 
2-3/M3S/BX2- 1/4" h 
mountlno hol*i 3 - 1/R" C-C 




P5M0A s 14 ,s 

110- 220 VAC Pri 

50 VCT - 2 Ampi Sec. 

3-1/2 It 3-1/3 x 2-7/B" h 

mounting hot*? 2-1/2 X 2-3/0** 



« 




EDGE METER 

- 15 VDC 
25/32 i 1-13/1 6 

S350 



PN2222A TO-92 
M lor M 00 

1O0tor»7 M 



Dlodt HR1130R 
12 Amp 1000 V 

0O4 M 13 

CR IB To 92 

000 mil 30 V 

iooio/'15 00 



TrlK MAC 10-4 

10. Amp 200 V 

»1» lOf^'IO 00 



RS-232 
CONNECTOR 



0BC-SJP milt 
Crimp Pin "Z" 
DB-25cow*r *1 2! 



•4 



PHONE 
JACK 

25<P 



DYNAMIC RAMS 

4K X 1 300 n-s 
□ 2104A 16 Pin 
TMS 4030 22 Pin 

95-t 



PROM 

Harrii 704*> 
512 I S VOL OC 

24 Pin l 7* S 

UART 

COM 2502 25K1I- 

«J Pin ♦ 5 -12 

1495 

LINEAR 

MC3401 35C 

Ouad Op Amp 
Single - supply 

REGULATORS 

LM 323K TO 3 
SV-SA S 3 9S 

7&1 2 TO 220 

uy-ia 90C 



Swltchcralt *12A 

1/4" 2 conductor 

wilh Switch 



CRYSTAL 

1.0 MH2 
HC33/0 ! 3 9i 



4 



POTS 

All with 3- G" buihin-B 
wJthoul awltch 75C 



25 K Linear 

50 K Urwar 

50 K Audi* 

IO" K imear 

SOAK fli«rt* Autflo 

1 M Unear 



e.c 

A.B. C 
B. C 
A. C 



Wllh Switch 



2SK 
BQK 



B5C 



lineni F'ujh-Pijll B 
Uneif/Puiti-PiiLI B 



SO K Au dlQiTurn 
SOD K L -n c 11 . T>.! r v, 



COMPUTER GRADE CAPS 

S-|2S 
I3SO 
12*5° 

^350 



5,200 MFD 2SVDC 

1-7-16 x 2-3,'BH 
11,000 MFD 35VDC 
1-3/4 X 4-1/2 h 
12,000 MFD 2SVDC 
1-7/16 x 3>7/18h 



ii 



22.000 MFO 25VDC 
1-7/1 1 » 41/4 h 




DATA 
CASSETTES 

Hn 

10Por'15 00 

Made lOr Dalnpolnl 

by Maxall 

an itiin. wllh caaa 

5 screw high alranglh shall 



PRINTED CIRCUIT BOARDS 

2 Oil copper clad ono sld* 
1/ir FR-4 glut - tpoiy 

■t.S"x $.S" '1 M 

6.0" X 8.0" '1" 

6,0" H10" ^ 

12.0" X 12.0" '4 !S 



TERMS 

Quantities Limited 

COD, check, money order 

VISA, Mastercharge 

Texss reikdents add 5- 1/2 stale sales 
tax . Add 1 3** shipping c ha rg es for orders 

under *Su**. 



ALTEX ELECTRONICS 



618 W. Sunset 

San Antonio, Texas 

78216 



In Texas Call 
(512) 828-0503 



1-800-531-5369 
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ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129| IRED 




SPECIFICATION Si 



REaa 




CT H »i™t 1 itlTkmH) 




CT-W tn.WdiyEHi-li^ir 






]«-« 


AC-I AC .dipirr 


tn 


■ri HMftd p*il. 'M 




MlW 1. harjrr 


t!'.» 


OV-I. Mttrfrpowtr Ow" 




unthH 


**.« 


E Hrfn ±1 HfrM bW Dipit 


14 *i 



The CT-90 is the most versatile, feature packed counter available for less 
ihanS3GO.0G! Advanced design features include; three selectable pate times, 
nine digits, gate indicator ud a unique display hold function which holds the 
dis pi ayed count after the Input signal is removed! Also, a 1 Dm Hz TCXO time 
base is used which enables easy zero beat calibration checks against WWV. 
Optionally: an interna} n iead battery pack, external lime base i nput end Micro- 
power high stability crystal oven time base are available. The CT-90. 
performance you can count oh! 



Range. 
Sensitivity: 



Display; 
Time base: 



20 Hz to 600 MHz 

Less than 10 MV to 150 MHz 

Lew than 50 MV to 500 MHi 

0.1 Hi (10 MHz range) 

1.0 Hz [60 MHz range] 

10.0 Hz (600 MHi range) 

9 digits 0,4" LED 

Standard- 10.000 mHi. 1.0 ppm 20-40*C. 

Optional Micro- power ovcft-OJ ppm 20-40* C 

8-15 VAC® 250 ma 



7 DIGITS 



SPECIFICATIONS: 


RangE 


20 Hi to 525 MHi 


Sensitivity: 


L™ iIimJO MV to ISO MHi 




Less llum 150 MV to 500 MHi 


Resolution; 


1.0 Mi (5 MHi range) 




10.0 Hi (50 MHi range) 




100.0 Hi (500 MHi range) 


Display: 


7 digits 0.4" LED 


Time bue 


1.0 ppm TCXO 20-40'C 


Power 


12 VAC® 250 mi 



525 MHz $99f IRED 

Tne CT-70 breaks the price barrier on lib quality frequency counters. 
Deluxe features such as; three frequency ranges ■ each with pre- amplification, 
dual selectable gate times, and gate activity indication mike measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with L0 ppm accuracy- that's .0001%! The CT-70 it 
the answer to all your measurement needs, in the field lab or ham shack. 




PRICES: 

CT-70 wired, I ycarwarranty $99.95 

CT-70 Kit, 90 day parts war- 

ranty 84,95 

AC-1 AC adapter 3.95 

BP-1 Nicad pack 4- AC 

adapter/charger 1 2.95 



7 DIGITS 500 MHz $7955 

WIRED 




PRICKS : 

MINJ-HHr wired, 1 year 

warranty S79.9 5 

AC-Z Ac adapter for MINI- 

100 3.95 

BP-Z Nicad pack and AC 

adapter/charger 12.95 



Here's a handy* general purpose counter that provides moat counter 
functions at an unbelievable price. The MINHOO doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
For basic RF signal measurements, it can't be bcarJ Accurate measurements 
can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the M IN I - 1 00 makes an ideal addition 
to your tool bos for "in- the- field' frequency checks and repairs. 



SPECIFICATIONS: 



Range: 

Sensitivity: 

Resolution: 

Display: 
Time base: 
Power: 



1 MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40* C 
5 VDC <ff 200 ma 





8 DIGITS 600 MHz $159f IRED 

SPECIFICATIONS: 

20 Hz to 600 MHz Tbe CT-50 is a versatile tab bench counterthat will measure up to6O0 MHz 

Less than 25 mv to 1 50 MHz ^th g digit precision. And one of its best features is the Receive Frequency 

^"h?*^ 1 MH V ^ 6( f UHZ Adlpter ' wnicn tunB the CT " 50 ^ ' d] ^ 1 re * dout for My ««' v «- Tn" 
1 ft ft H J tiftfi MH 1 adapte r is easily programmed for any recei ver and a simple connection to the 

g dinks 4" LED receiver's VFO is all that is required for use. Adding the receiver adapter in no 

2.0 ppm 20-4O*C W1 Y limits the operation of the CT-50, the adapter can be conveniently 

1 10 VAC or 12 VDC switched on or oft The CT-50. a counter that can work double-duty! 



Resolution: 

Display: 
Time base: 
Power 



PRICE?: 




CT-50 wired ' yearwarranty 


SI 59.95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA-1, receiver adapter kit 


14.95 


RA-1 wired and pre-program- 




med (send copy of receiver 




schematic) 


29.95 



DIGITAL MULTIMETER $99f IRED 




PRICES: 




DM-700 wi«4 1 yen warranty 


$99.95 


DM-700 Kit, 90 day pans 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3, Nicad pack +AC 




adapter/ charger 


19.95 


MP-I. Probe tit 


2.95 



The DM-700 offers professional quality performance at a. hobbyist price. 
Features include; 26 different ranges and 5 function], all arranged in a 
convenient, easy to use format- Measurements sire displayed on a large V& 
dipt, l A inch LED readout with automatic decimal placement automatic 
polarity* overrange i ndieation and overload protection up to 1 250 volts on .ill 
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, 
jet Hack, rugged ABS case with convenient rerractable tilt bail makes it an. 
ideal addition to any shop. 



SPECIFICATIONS: 

DC/ AC volt* 1 00 uV to I KV, S ranges 

DC/ AC 

0.1 uA to 2.0 Amps, 5 ranges 

0. 1 ohms to 20 Megohms, 6 ranges 



Current 

Resistance 

Input 

impedance; 

Accuracy: 

Power: 



10 Megohms, DC/ AC volts 
0,1% basic DC volts 
4 C cells 



AUDIO SCALER 

For high resolution audio measurement!, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution! 

S29.9S Kit $39.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug . ,..$ 7.95 

High impedance probe, light loading . . „ VJ . . 1 5.95 

Low pass probe; for audio measurements .. 15-95 

Direct probe, general purpose usage 1 2.95 

Tilt bail for CT 70, 90, MlNMOO $.9$ 

Color burst calibration unit, calibrates counter 

against color TV signal . . , 14,95 



r« iivsL H ! :m li :v in. 

2575 BA1RD RD. • PENFIELD. NY 14526 



PHONFORDLkS 
CALL 7l6-586-39?() 



COUNTER PREAMP 

For measuring extremely weak signals from 10 ro 1,000 
MH:. Small siie, powered by plug transformer- included 

* Flat 25 db gain 

• BNC Connectors 
■ Great for sniffing, RF with pick-up loop 

S34.95 Kit S44.95 Wired 



I iiomtni lija 10 dayi «f not fjVai-»d 

lor i » fund Add 5"' 'or ihippi.r>g - 

m uf 110 OviiHot uddl^S COD add 

addi' SO N¥rr" Jj 
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Thanks for such a terrific 

response from the readers 

of Radio- Electronics! 

Watch for our new February 

ad. Call 800-251-8130 to 

order or for our latest 

catalog. 

Your 

Parts Supermarket — 

JAVANCO 



SATELLITE TELEVISION EARTH STATION KIT 
LOW COST COMPLETE SYSTEM 

SpteieJW.tr tt»5.W 
Kll Includes all electronic and mechanical pari: needed to 
assemble a ramp Me operating Earth SI alien. You provide Ihe 

labor and hand tools. 

Included In the lilt are s I Modi lully alterable parabolic rJish, 
low noise amplifier, anlenm. relator, receiver, modulator, 
necessary caoles/tonneclors and complete assembly/ 
operating inslrucllons EVERYTHING - down to ihi last nut 
boll and screw Is provided. 



Illustrated Brochure with 
Compids Details — 12.00 

MOOTENNA ASSOCIATES 

2335 South. 2300 West 
Sail Lake Citv. Ulah S4119 




Kit Makes Electricity Cheap 





• Reduces Your Electric Bill 

• Save As Much As 40% on cost of 
operating Appliances & Machines 

■ Starts Paying For Itself as soon 
as it's installed 

• Eligible for 15% Energy Tax Credit 

• Appliances & Machines run quieter 
and cooler 

• Protects Motors from Burn-out 

• Simple Plug-in Installation 

• Patented Solid State Electronics 



You'll be 
a little richer 
after building 
one of these.. 

Cut the cost of operating motor driven ap- 
pliances and machinery AS MUCH AS 40% 

dJQC 95 
^OQ. kit 

FACTORY WIRED $59.95 

• High Capacity 120 Volt 15 AMP, 
1 HP Motor Rating 

• Compact 3" x 5" x 2" Package 

• Easy Assembly 

• Typical Applications 

Swimming Pool Filters 

Furnace and Attic Fans 

Clothes and Dishwashers 

Freezers 

Air Conditioners 

Saws 

Grinders 

Any AC Motor Driven Device 



USED BY A NATIONALLY ACCREDITED TECHNICAL SCHOOL IN THEIR TRAINING PROGRAM 

Advanced SPACE AGE Technology now makes possible the ONLY electronic kit 
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your 
electric bill. 

POWER PHASER is a patented, solid state analog mini-computer that constantly 
calculates the exact amount of power a motor requires to do work at any in- 
stant and automatically adjusts voltage to this precise level. Energy consumption 
is reduced, motor life is extended - MONEY IS SAVED. 



PHONE ORDERS - Credit card or C.O.D. customers call 301-272-2860 



Lincomm Corporation/ Advanced Technology Systems 

Dept. RE1 00/415 W. Bel Air Avenue, Aberdeen, Maryland 21001 

Send Factory Wired POWER PHASER(S)-59.95 ea. 

Send POWER PHASER KIT<S)-36.95 ea. 

Include $2.00 Shipping & Handling. Maryland Residents add 5% tax. 

Check or Money Order enclosed 



Charge to: 
Card No._ 



.Mastercard. 



Visa 



Bank No. (Above your name Mastercard only) 

PLEASE PRINT CLEARLY 

NAME ADDRESS- 
CITY STATE 



Expires. 



ZIP_ 



SIMPLE SIMON KITS 





ZYZZX 

YHF-UHF WIDEBAND 

ANTENNA AMPLIFIER 

MODEL ALL 1 

50 MHz — 900 MHz 
12 dB GAIN±0.5dB 

SIMPLE SIMON ELECTRONICS 

INTRODUCES 

A REVOLUTIONARY NEW ONE STAGE 
HYBRID IC BROADBAND AMPLIFIER 

This unil is not available anywhere alsa in the world. On & unit 
se rvas many purpos#s and is available in Kit or Asaamtpleid 
form, tdffa! for outdoor or in door usa. Input-output impedance' 
is 75 ohms. Ampriaia<r includes sapanpia co-ax feed power 
suppry. Easily assembled m 25 minutetr Mo coils, capacitors 
eld. to tune or adjust. 

ALL-1 Complete Kit plus Power Supply £24.95 

ALL-1 Assembled /Tested plus Power Supply - - - £34.95 



7 + 11 PARTS KITS 



MITSUMI 

VARACT0R 

UHF TUNER 

Model UES-A56F 

$34.95 

Free, Range UHF470 - 88SMH1 

Antenna Input 75 ohms 
Channels 14-83 Output Channel 3 




H IB MlCaiPTIQh 

1 VT1-SW Varaclor UHF limit. Mudri UES-A5SF 

2 CB1-SW PrinM Grail Board, Prt-Onhd 

3 TPJ-SW PCB. Pouotwnittri. 1-2MC I-1K, nj 

S-IOKohnu, 1-mm 

i ffi 35-SW Rmsloi H 'i ». SS Cuban Film. 3Z-[«! 
5 PT1-SW Pour* IrarBtwnn, PH1-TI7VAC, 5EE-24VAC, 

2S0mi 

i PP2-SW PuH Mgioii Pflaittanima ind ICnibt. I-IKBT 

■tad I-5XAT w/Swilcn 

1 SSI4-SW Cl 7-pcj. Diodll 4-sil. Rtjulalon 2-Kl 

Hist Sink 1-piwt 

B CE&-SW Eltcuelylic Capidtai Kit, 9-pi«ti 

9 CC33-SW Cinmit Oil* ClfuHor Kit 50 W.V.. 33-pgui 
ID* CT-SW VHibk Cttarnic Trimmfl Caiadln Kit. 

5-65pfd. 9-pttQH 

It L4-SW Cos fit. 1 Bulla 2-pacn. .!2ttto l-prra 

irduflwi] ml I T37-I2 Farriri Totind 

Cat «** 3 h. of «26 win. 

12 ics-s'.v ic Sudan. tin ,«ii, .a-pr, 5-pim 

and 14-pin 2-piacn 

13 SP.-SW Sgukti. t>6" Oval Hid PnpgncM 

Wana Enclniun 

14 MLSC-SW Mist. Pirti Kit Imludii HKdwut. |5,<32. B/32 

Nun. & Bella}, Flookup AVa. Ant. Tame, OPDT 

Am. Swildl, Ftiu, F'jsehold ti. ate 

Whin Ordariag Ml hint, {1 thru 14|. Total Price ..... 



MIICI 

13499 

, lB.Bb 

. E JB 

. 4.55 

E.9B 

5.95 

. 29.95 
. I.9B 
. J 95 



5.95 



5. DO 
IIS 

. 14.9S 



9.B5 
139.58 



SWA- 1 STY 
STO-2-STV 




ANTENNAS & ACCESSORIES 



139 dB. 75 ahn, CFj.i 42-51 59-55 

13.5 dB. 75 Dhn, CLwi 20-28 , . 9.15 

CX-75 Count 79 1U Law Liu Apt Calk 

1 .12 P/FT, 

F-5,3 CuhiI CanrwLm H . . . . S ,39 

MT-1 SbkuI UHF 79-20(1 OHM Matching 

TiansfonTwr la 51.45 

ALL 1 lr.JiiciU'jliltoi IIT-EIBIU IC WdafcMd VHF-UFIF-FM 

15 OHM Antenna Amplrinr Kit S 24.95 

Aittntltt . . S 34.1 5 



Mail Order Only — Sand Chock or Manny Order To: 

SIMPLE SIMON ELECTRONIC KITS 

Calif. Ordrrrs: 

3871 S. ValFoy Vnnv, Suits 1 2. Las Vugar Nevada S9 1 03 

T«H: (702) 322-5273 

All Oilier Or Cora. 

11850 S. Hawthorne Blvd., Hawthorne. Calif. 90250 

TaJ: |213)675-3347 

Minimum Order SI 9.95. Add 10% Shipping and Handling, 

For Orders over $40.00. Add 5%. Catalog SI .00. 

— VISA end Mastercard AecepLabfo — 
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MICROPROCESSOR CONTROLLED EPROM PROGRAMMER 



PROGRAMS - TESTS • COPIES - VERIFIES 

□ 2716 D 2516 
D 2732 D 2732A 

Th* K2678 EPROM Programmer li a muxapmcanat bused stand- 
cii-unfl unit complete w-ith power aupply, riauiing arid lex socket, The 
urtu come* iiendard with 1 Sfc&n RAM |2K byte), and is expandable lo 
32Kbi! |*ik byte)- is he* « crvtul controlled clock end require-i no 
personskEy modules 
CONTROLS 

• 24 Key pad includes heudeamal keyboard and lunchon key*. 

• 12 address LED'* 

• 4 funciJon LED'a (error, program. OK and *<»!, 

• 2 hexadecimal displays: . 
FUNCTIONS 

• Blank Teat, Blank Error, Vonly Tost, Verify Error end Rue a I. 
■ Program with automatic blank and verify rest. 

• Input or modify data in uiar RAM at any desired iddren 



1 .::: 



• Load HAM, ftinctupn lo Fi 11 the RAM arei with daia (rorn a 

prcpiogrammird PROM to perform a copy. 

• Parallel- told capability from a DMA controlled RAM iidct 

• Sin ■•Facthsn |16r-'..'32Kl with single puih-button. 
e> OK indication for aucceefull executed funciJona, 

• ERROR indication with error codes on display. 

• Illegal a rid re as access an or. 

• Intrurnom fundion which stores iha input data via hex keyboard 

and Jump* to the next adoVeu in uae>r RAM. 
Modal No. Regular $649.95 

K2B78 SPECIAL WITH COUPON S59E.OG 

K257S-KIT SPECIAL WITH COUPON $495.00 



STEINEL HANDHELD 3V2-DIGIT MULTIMETER 



The hand-held instrument 
is a porsuasiva concept - 

e> tinea you can apply the two probe tips directly to any 
potential points by hand, when measuring potenliat 
dHfereocea. 

• since the- points being tested end the dleptey reading 
ere in view simukeneoualy 

f> aince trie eoele range aelected can be changed white 
making ■ meeauramant, 

• aince the dimension symbol appearing in the display 
■ensures unambiguous reading, 

• aince you can atere the reading displayed if the tett 
points ere at fairly hard-to-reach a ft**, end 

• since you cm oenv this meter 
wi|h you at all limes., thank* to 
rti small iizb, without having to 
transport additional pants auch 
at a lead or battery charger- 





DlC VOLTAGES (ram at mV to MO V 
AC- VOLTAGES from 10 mV to 500V 

RESISTANCES 1mm D. I fi to 20 (k*fl 
H>gh-conirHt 3!4-d>fl<i liquid crystal display 
Auic-mai.c CriMENSIOh ■** OECirAAl POINT DiSPiat 
Awtomii.c POtAAITY tNDICATIOh 
INTEGRATING A/D COHVEHTER UI>Pg Iha OUti Slope 
maihod, en t CMOS t_S.I, tingle chip, providing high 
reiciiaiKe to seeing, high relia&lllrr", rod AUTOZEPG 

HMdtJMl 

PuihbuMnn HEADING STORAGE. ma Ihai fmhuii- 

mir.Ei can b* mid* mil in hard -In- math places 
ir-d Ihers I he display tircujn; Out Id wham 11 Can be 

reed, 

TKi ROLL !HG CONTACT SLIDING SWITCH and tha 

muh .1 if i : Clrcnil board .". ' r**id a j ■ n v. reliability and 
canvitniici'Tt; ihi icala nnga can be changed duiing 



TECHNICAL SPECIFICATIONS 

High INPUT IMPEDANCES oE mora Ihan lOMfl— 

*r.in in the A.C- rangea; input impedance at mora 

than 1 CD m :h* 2 00. mV D.C 'inj«. wah ■ 

rasDlulion at 100 fiV 

FOOLPROOF OPERATION >n ill teals ranges up la 

MOVerf 



Order No. 1177..... , SIB9.0O 



EuilLin NI-CD STORAGE BATTERY 

INTEGRATED BATTERY CHARGER— can be recharged 

wiihoui ecceeaonae ai ifiY tupplu wiliag* between 

1 10 ind 2(0 V. SO or 60 Mi; ervtrclhsfge-pfeel 

BATTERY VOLTA-OE mdiio 12 I4V1' COflEMUOU* 

operation pe* ehtrge: Chargina nmt u 220 v/50 Rz 

is 17heu» 

SIZE AND WBOHTi 

Oiiplay unH. wniioui pr-OD* tip 

Banany unri. wlKout proa* tip 

tepath of :i-in n ii :n fi 3 lard 

'-Vf« a >\: of complata malar 

ease. SlD.OO 



9tS«44xlTm*n 
13E f+32 x lliwn 



6500 SERIES MICROPROCESSOR IC's 

A = (2 MHz) B = (3MHz) C = (4MHz) 



P4E02 t S.92 

P6ED2A 9. SB 
PS502B tS.02 
PCfiCQC 21 JX 
P6603 B.09 
P0503A 8.S2 

pcBOe B.Og 

PG504A 6 S2 

PB505 B.CW 

P6S0&A A.S2 

PB5M 8-09 



PESO? a.09 

PCS07A 6.B2 

Pd5l? B.82 

P4S12A B.efi 

R8B13 B.03 

PC'S "3A B.S2 

POST* B.09 

PGSi+A B.82 

PfiS15 SOS 

P«20 3*0 



P«S20A 

PflB20 

P6S620 

PB52t 

PSS2>A 

PS821 

PBB821 

PQS22 

PB522A 

P653O-0O4 



S3.74 


3.40 


3.74 


4.90 


S.34 


4-90 


S.31 


8,40 


11.24 


IE. 84 



PB5 30-005 

PBB32 

PCE32A 

P6545-1 

P6E4SA-1 

PB551 

PSb&iA 

P859t 

Pi 791 -02 

P17S3-02 



SI 5,84 
T0.82 
11 .87 

17.51 
22.44 
10.71 
11.78 

40.00 
40.00 
40.00 



+ SPECIAL 20S DISCOUNT WITH COUPON * 



* MICROPROCESSOR CRYSTALS * 



■«jbjq 

.M,U| CJ4I P. fi I' 1 L ■. ! 

1JI "CIJ CTH H.H 

1J4U MCU CBIA I UJ 



-.■)! ITTZA l» 



JUS-TI licit CTTB 

1.2711 HC11 CY1B 
I.I7I 

Lie ecu tru 

ji 4i* acu an 

4.H MC1I r.i: 



sua ma ica 



rate 

INtHjf C*»l F/N 

i ihi hci* crnt 

IH Bcia C1T4 

I HI HCII mi 

1 7 ui acta UK 

m acta CtIB 

i tea ecta trte 



mm.-j CAII tfti pnict 

!*[■ j hcib ens.. v.n 

II.Bt HCII CY1IA «J1 

1I.U1 Hell mil t Jl 

HUM BEII CTIIJ, ell 

itie rcii cni* in 

niu acia cma 121 

t)H BCIl ETEtA 111 

11 ee ecu tij.'n 111 

em mch c-riti* in 

* SPECIAL 20S DISCOUNT WITH COUPON *r 




F.O. BOX 2Z08H, CULVER CITY, CA9D230 

ACCEPT KIIL 9IIDEIU M AIL U H U t H 



PHONE ORDERS: (213) B41-4Q64 



Minimum Order $1 0.00. Add S2.D0 to cover postage and Handling 
Master Ctiaige and VISA welcomed Please Include your charge card 
number. Interbank number and exprralnn dale. Some rtems are subject 
to prior sale. Not responsible lor typos. Store prici ng may vary from Marl 
Order pricing We reserve the right to substitute manufaciwa 



Z-80 SERIES MICROPROCESSOR IC's 



2.5 MHi Z-SO-DART SI 4.30 

E-80-CPuS7iiOI.2-80-SiO.JO 20 10 
Z'00-CTC 530 Z-OU-SIO/g 14.50 
E-SO-P10 SSoIlBO-DMA 21.BO 



4.0 MHz Z-aCADART 3? 5.50 

Z-80A-CPVS8 M I 2-80A.StO/0 2I.1S 

Z-8QACTC 6.35 Z-KW.-SI6'9 15.70 

Z-80AP10 6J5 j Z-aOA-DMA 22 70 



- vfeMii vm dokouhi iwiH cwmo » 



□ 



30 MHz 
HITACHI 

DUAL TRACE 
PORTABLE OSCILLOSCOPE 

M0Da tQQRnn 
W-302B jysia.UU 



More sensitive to your input 

* SPECIAL WITH COUPON &7K.OH* 



EPROM 



2716-5 

(5 VOLT! 



* SPECIAL S3.BO WITH COUPON * 



$6.50 



74C SERIE 


74C00N B .3B 


74C02N 


38 


74C04H 


.38 


T4C08N 


38 


74C10N 


.38 


74C14M 


.76 


74C20N 


J8 


74C30N 


JS 


74C32N 


,38 


74C42N 


142 


74C48N 


2.13 


74C73N 


.90 


74C74N 


.87 


74C7AN 


90 


74CB3N 


2.00 


7S.CBEN 


2,00 


74CBBN 


■^Ci 


74CB9N 


7.80 



ES CMOS 

74CBQN $1 32 

74C93N 1.32 

74CB5N 1-Sl 

74C107N t.83 

74C1WN 5*7 

7401 SIN! 3.SO 

74C1S4N 5-67 

74C18TN 3LA0 

74C160N 1.71 

74C1«1N 1.71 

74Cl*2N 1.71 

74C163N 1.71 

7eClS4N 1.81 

74C1GSN 181 

74C1T3N ISO 

74C174N 1.20 

74C195N 1.71 

f4Cig3« 1 M 



74C19SM 

74C200N 
74C221N 
74C24QN 
74C244N 
74C373N 
7403 74N 
74CSOtN 
74C902N 
74C903N 
74C9D4N 
7+C905N 
74C90EN 
74C907N 
74C908N 
74C309N 
74C910N 
74CS1 IN 
74CS12N 
74C914N 1 



S 1.81 

12.D5 
2.10 
2.2B 
2VU 
2.87 
2.67 
.71 
.71: 



.71 
.71 
1jA8 

2,54 
12JM 
1100 
11.00 

2.1 a 



74C91SN 1 

74C917N 

74C918N 

74C922N 

74C923N 

74C325N 

74C92SN 

74C927N 

74C92BN 

74C932N 

T4C941M 

74C989N 

aOC95N 

SOCS6N 

80C97N 

SOC9BK 

82C19H 

SBC2SW 

aecsoN 



tJU 

S.7B 
7^8 

7.4S 
JM 
2.22 

2 ZQ 
7 30 




Introducing 

the full 

featured, 

expandable 

color 

computer! 

Ql COnMTT>OClO* x O 

VIC-ZO 




REG $299.35 
• SPECIAL W/COUPON+ 

$258.00 



HAAOWARE AND SPECIAL CARTRIDGES 

VI01G3O Cammedare Oaiaatefre previdei atorega of usar-wmtan at pre- 

rocordod prOgramFi.jsiT.ri Cudmsry audio tape CeilaiEeS - > - 175.00 

VIC 1 540 Single DJek Prk/e fail, high capacrtr atorefla ■ nd ralrioval at dale 

on standi rd 51''" floppy d iekettti . Stores up to 1 70K on eich disk, 

wiih read/wrtta ewnpetlbility wnh PET/CElM $899.00 

VIC 1 515 Graphic Printer ccnnommal doi mitrm printer. Cennectl direclty 
to Iha VIC. pnnla all chirKlan including lauajn, nurnbara and 
grechiGS. Prints 60 columns wida, 30 charectars per sec. Tractcr 

feed. Accepts spnckeiad B" roll or ihtaa: paper S39S.0O 

VIC1210 3K Mamafv EipBndaf' Cartrido* phufil dLreniY IfltA th* VIC'ft 

•upmsion port, mpmdi mimrj^ to 9K RAM. Eoiai S39.95 

VlCllTO 9K Memory Expander Csrirldpa BK. PAM mtpinsion nfindgi 

plugs cSiremlr mie the VI C $59.96 

VJC1011A RS232C TatminaJ lntarfac« provide* inlarli-o Aec*»a:n Lho VIC 

and RS232 taticommumcsi:iona imrismi 349.95> 

VIC1 112 IEEE-4S6 Interfece Certridga provides mEirUce barwaan tha VIC 
end IE:EE-4flB m strum ants, mclvding PET/CBM IEEE peripherals. 

CoincTii lo Iha VIC'i expanSinn pen £39.95 

APPLICATIONS SOfTWARE ON CARTRIDGE 

VIC1211A Super Expander evar>ih»nrj earnm odort could peck into ana 
cirtridgr — 3K HAM memory expantton. high rasArucwn graphics 
pSotlinfl, coJpr, pamE and lound cd itunin dJ. [jlapllic:, text mulucetor 
and music modes 1024 * 1024 dot *cr*an plo;nngj. All com-man^ 
ma T beiypadaa new BASIC commsnde or accosted bv hitlino ona 
of the special 'untiion keys, tncludes luierni instmetian beak. 

OceRant Tpr all programming liust! 569.35 

VIC1212 Pregremnwe Aid Cartridfl* mora lhan 20 ntw BASIC commands 
help new and experienced proof ammtrs ranumbar, trace end adit 
BASIC programs Trece ttty piogum I i'i 6 -by- h m tt 41 executaa, 
pauie to adii. Speci*l KEY (omfnindj Imi pnagramm*r» redehne 

lup-ction keys at BASIC commmdi . , , 969.95 

V9C1213 VICMOM Machine Language Monitor helps mschine »de pre 
grarnman nriEB fast, aHicieni GS02 assembly language programs. 

Includai ona Una issanrb rr;d laisnrnUln' $54.95 

RECREATIONAL GAMES OH CARTRIDGE 

V1C19Q1 Avengers space soon for arcsda enihunam . . ...... 829,95 

VIC 1 904 Sujwilct cDlorful slat michin* game wejka just like real thingl 

Graat munic and sound aflecii! . . . , S29.95 

VIC 1904 Sup*r AMen you 'ra trsppad irramaieBrrdyOUrorilvdafanaa la Iha 

ji en buaier - 829.96 

VLCI907 S4ip«f Uanda* pil«; yout "Jupner Lander" through the ireacharoui 

crovtca* o' a mystariom plpnei , $29.95 

VIC1906 drew Poker caslno-atyle pokor racraaiat lh« rail thingl Superb 
attlmaiion indeftunditTecliedd run, mvalary and luck,. . S29.95 
VIC 1909 Midnight Drirva auihaniic nighi driving aimulatian pfavldasthr^la. 
chhlts snd , , - tpilUT An imulutl comp'jlal Challenge . . . 529.95 
COMPUTER PflCNS RAMS ON TAPE the Iptlowing pnmcorcrad program* ■>» 
da^igned 1r>r use vvith the CommedoTt OalBtiina Tipa flecordar. Pragrami on 
tape coma m iwtni vanntiai and era color coded try cstegory u Followed: 
Recreation [radf, Education [blue). Bui.nan/CaLculaiion [green]. Homa UllftV 
[orange] and Computing Aids [bliclt). 

VT 1 06 A Ra creation Program Peek A* Car Ch si* — Fsii ■ paced mad scuon 
• VIC 21 — Caamo-tiyr* blackiub e Blue Maenies From Outar 
Space — Spsco gam* • Bkori^hmr'Compaucitl'ry — Compsfa 
bioihythms • Spscamalh — Malh impiovame nt gradea 1 -6 * 

S'lttiar/Supar S liher — dtxlanty game .... - 69,96 

VT 107 A Horn* CaJrcul*tvon Program Pack A Personat Finance I — Homa 
budg*i • Pamonar Finance II — Home brndgai e VIC Typewriter 
— Word processor for horn* uaa • Expense Calendar — Inccmo. 
expenses,, appointments * Loan Er Mongaga Calculato' — 
Dacis'PT-maVmg airj * Koma IrweOEC/y — Home belonging! Ntt. 

tOclober] . , . , 69 95 

VT184 Procd'amntabla Character Sef/aarnegraphice Edrtgr i«u thra VIC 

user crests up ed 64 pregrammsble charactam and use tham in 
BASIC programs- The Editor ukea only on i -hill Nobyte oE 
program apsce. works wuh latr*. onk ind punin lOtiober] 

t4-95 

VT 232 Term J — Terminel Emulator i hindy VIC terminal progrsni on 
■aps which converts any VIC to a terminal lor use with a telephone 
modem. iS«a RS232 int»rt*tm\ [Ocloberl . . 9.95 



Hi S IT A STO I E I EA R YD \) TODAY - Wt slack i Lif|i 



al Tithmcil BaokL Discrete CmjmUL htiiniit CireetteV. Tut f nipwO awJ EtalmiE Supphei. 



> 
Z 
C 
> 



ATIANTA 

3330 Piedmont Rd. HE. 

Atlanta. GA 30305 

|4D4) 281-7100 



CULVER CITY 

1 10SO Jefferson Blvd. 
Culver Crty, CA 90230 

|ZI3| 390-3595 



HOUSTON 

2649 Richmond 

Houston, TX 77098 

[713] 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 
Portland. OR 97220 

(503] 257-9464 



SANTA ANA 

1300 E. Edinger Ave. 

Santa Ana, CA 92705 

[7 14J 547-8424 



SUNNYVALE 

1054 E. EICamlnoReal 

Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

45 1 a E. Broadway 

Tucson. AZ S5711 

[602] 88 1 -2348 



CIRCLE 9 ON FREE INFORMATION CARD 



115 



@>Wire Wrap & Electronic Tools 




PRB-1 


DIGITAL 


LOGIC PROBE 


t QClO > 50 MH2 


• Automatic threshold 


• 10 Nuc. Bulla 


retrEling 


MfMM 


• C omp rt*l* w ilh iFI 


• 1ZD It fl impedance 


logic Farmhaa 


• *Wom«i( pulae 


-■16 VOC 


alretchhnn to 


* Rang* trfrndiiJ to 


H Mite. 


15-26 VDC WITH 


* AuEo malic raiactlng 


OPIJOTWI PA.1 


mt(n*ff 


adapter 


• Op«n c ir c Li.t 


* Supply o.v.p to 


direction 


± 70 VDC 




* No iwttehaaJno 



Cam pa tifar* with DiL Tn. CM05, MOS and 

Mi«*-oprofiriioFi uiwg j 4 to 15V power lupply 
"I hre s ha IdT automatically programmed Aul-pmalrc retailing memory '-fa 
adjuattmni required. Vnuii indicifinn ol l&gic lavtla, uiiitg LED't to thaw 
high, low. bad lewl or opin ti.rcud logic and pglaea Highly eophitticatad. 
thjri pockoi pnMibli (pjQutlrve up cip and rarnovehia coll cordl 



PRB-1 -Earn h 




reliable sialic diiaipalioi 

(atrip nal included] 

MOS-4Q IC trtaartrOn TmJ-Th. 



.... S39.95 

MOS-40 IC INSERTER 

A uttiQua new imamon tool. Ales align* bam-out 
pint Atw<ti el tha handle tompraeiea ma pint lo 
proper .'600" E-pacmg and locks Iha IC into the 
bog] Simply plica toot on Iha iqcfcel and daprasa 
tha plunger for matanl and accural* inpartioh 
Tool EeaEuira hcjvy chroma pltELng Ehn>UghnullOf 
ld'jdci lo---nin.ii lug fortttMfirntnl at ground tine 



AS SHJ 



EX-1 IC EXTRACTOR 

Trrt Modal EX-1 ii idiiPy auiiad tor hobbyist or 

engineer. It Feature one-piece, ipnng atatl con- 
i1li B to 24 pmi 
*1-» 



aturctlon and will extract all Lit, MSI. and SSL device* 

LEM IC Enir.ciof-F jrh 




EX 2 IC EXTRACTOR 

Tht Modal ex.- 3 ii aala and aaLr-acfjuaiino! while it 
gently Eilta an IC From ■ socket or hoard using um- 
■a-Ti prauun applied :ri n u ll a naoui l> rl both 
andt dl !i--i IC. 'Designed lor -fjna- hand ope ralion md heavily Chidmi placed 1or 
Mtlubfa Hint dnnpation. Fammra antching taiminjl Jug foe ground imp 
(strap not >lncludad|. Enmn all 24 to 40 pin Id ntving afandard .600" pin 
■pacing, 
E3M IC E«tr*etoP-Eaeh ... 99*5 

IC INSERTION/EXTRACTOR KIT 

— - -hit include* Dl? IC extreCEore and maartera lo 

J i' W- - I ■ecgmrna-daEa all iCe- Iram 14 [p 40 pina,, "oris 

I i|_|Lar al - |Sil engage conductive audatas ne CMCS tala 

idlnclude gununding kai wnrrn na*dad. Kil ifi- 

dudu equation EX-T lot la-in pm davice*, LX-2 lor 24-46 pin drvifas 

MOS-HiB lor 14-16 pin dtvicai, MDS-242-fi Tor 24-2B pin davicat. and 

MQS-40 lof 3(1-40 Pin davitat 

WK-J IC Inaaflfdri^EjRFBCDlcin Kit-Each &34.9E 





MINI-SHEAR 
t Fluih CLilUr for eomponant 1aadi 

• Cuia m tight tm*t 

• Cuu up to ■-.vVG T6 w>ra 

MS- 10 Mkii'Shaar-Each $4,39 
MS-20 Mla l tt i w wih Salaty 
CPip-t: r*frt dipped lt*da hem flying 
Eacn. .. 95,96 



VACUUM VISE 

Unique ViCUum^ilid, light-duly vis-b 
fur pracmon handling of unalt ccrn- 
pgnantr and a is-n nbl iai , Huggad AE1 1> 
cantiructron. Jawi at* 1 Jf widr 
ji-:; hava 1 H" traval, ALio faatuma 
teffew lugt for patnunaini - n s: a i- 1 : >c r. 
W- 1 Vacuum Viia-Each . 63.79 

14 £f 18 PIN DIP 
INSERTION TOOL 

Ir.soiLs ball-. 14 and 16 pin IC 

pjtkigoi into lochaiaorpra-drilltd 
boarda in an aa*Y ona-hand opara- 
■i. i' Kit buiii-.n pin lurilghmat 
■alaaasafll aataaBBl aaaaaBail fljaaaaaaaal and pnemon 

Jong Ilia Tha narrom prnlili permits loot to wait on dimrlr apaoad boarda. 
whil* uniqua imamon ntaehanLtni mturai accuracy Simppy maan IC mio iha 
xtrsightaning taddr-*. rock tr. and puih down on iti* loof. Tha automitie 
ajacEar dalivrn Iha IC raadu la be placed in Iha intatllon and aF Iha looL for 
■ntriiiauon in Iha hoard cn icchai 
INS-141B tC Inrartpr-Eacti . .. . .53,95 





P.O. BOX 22D8H. CULVER CITY. CA 9B230 

MAILORDER 



ACCEPT UUt NISI 



PHONE ORDERS: {213) 641-4064 



Mmimum Order S10 Ofl Add S2 00 to covet postage and namiing 
Master Rtrarge and VISA welcdmEd Please include your charge card 
rximber mtoroank number and expiraiion dale Seme items are subject 
id prior sale Not responsible lof tycos Slcre pricing may vary from Mail 
Older pricing We reserve the righl to substitute manulacturer 



II! 



B Khl-Wilh I.:..,- 



Y K*t-Wiih yollow 




WIRE WRAPPING KIT WK-2 

Idaal foriita pralotypa angman and hahhvni tint, thia 
»;it mcluflas tha comPirvition tool IhBE wrapa: and 
unwrtpt AWG DO w.rr an 02B iquarr pina. efll> >t 
it no i tn a wira uarng a h indy but lf-m trr i pp-rr. Tha wi rr 
■ top quality Kynat m*jlatad. iitvarpltEadaoJIdeoppar. 
Suppliad in iha kd ara a 50 ft. rori plui pra-cuE and 
iinppnd wira in imulatad langlhi From 1 tie 4 Incnaa 
■ach itrtppod I" on aaeh end. 

WIM-W Kil-Wiih while wira. 

Si 3.35 Each 913.96 

ra. YVK-2-n WHnAth fad wtm, 

S13.U5 Each 413.96 



WIRE WRAPPING KIT WK-3 

Thia kit mc-udai tha VVSU-30 combmaiiori ioli thai 
wrapt and unwr api AWC- 30 wira on 025" aquaro phw, 
plut it atnpa Iha «Mira uimg buili-m ainppar Tha wire u 
Eop quahiy Kynar <nagiiEad. aihror pliEad aolid coppar. 
Tha DIP lockati fajtura gold plaiad 3-lav«i wire wrap 
pina .D2fi p ' *qvar# on ,100" caniara, phoiphor b«nta 
laaF tprrng confacit, and IfL rtcagnisjd. gFaia-f>Nad. 
1harmopUti»o bodiaa. Tha M-PCB-1 tvaard nnaatuhti 4" 
X 4 y»' J , lamida of glatf»o | ldar-coa > iad 1 or. coppar 
padt. Alto, iha board haa 22/52 adga'connaclof cotitacti on lUmdatd .166" 

S17.SB 






HI 




WIRE WRAPPING KIT WK-4 
Tnn kir laaturtt a lull ting a ol inohi and pant for proie- 

ry pa and hobby applKitioni. The tiE Includait univanul 
PC baaid Thn t.,| indudrs a universal PL baariJ. an adga 
connoctor wllh wira wrap tarmtnala, two n-p,n and 
EwO i-C-pin induslnal qualify, wira wrapping DlPaPckeU, 
a DIP miarr*r r a DIP axiraoior, ■ wit dupaniar wiih 60 
fl. of wira. and a mw wira wrapping and unwripping 
tool. 
VVK-4& Krt-Wilh blut wra. Each (27.95 

TRICOLOR WIRE DISPENSER 

• 3 rolli of wira in ona dupantat 4 3 colors, rad. 
titua. while * 50 Faat of oich color • AWG 30 
Kynar rnaulalad Mara • Hukll'in plunger cuta wita Eo 
daaira-d Ungth • Buisc-m ttnppar itnpi 1" of 
midlail-on * Harmlabla (iii b«lnw] 
WD-30-TRI Tn-Cofot Dupaniat Etch Ss 49 

REPLACE ME HT ROLLI 
R-30-TRI FtapncamanT Pahs Each SB 43 

WIRE DISPENSER 

• AWC 30 Kynarvmra -wtapping wira * 50 Foot roll 

• QuiU-.n pluhgar CUU wita Id datirad langtth 

• DuiiE-m itnppar atnpa 1" ol iniulition 

• ftcfillibla ieoc below) 

WD-30-B Blu* Wira -Each S5 43 

WD-30-T Vallaw Wira — Each . ., 66.-4* 

WD-30-W vYhii* Wjra— Eaoh $6.4* 

WDSCt-R Rad Wira -Each S6.4* 

HEP^LACEMEliT ROLL* 

R-306^0060 Blu* Wira -Each S3 43 

R-30r-0«o0 Ta II gw Wira —Each 33 43 

R-3Q-W M50 Whna Wira— Each . S3 45 

R-30R-0060 Rad Wife— Each «3.4* 



WRAP 




-.777 £ 

WRAPPING 

TOOL 



■ AWC 30 Wit 

*J*j«"&tPHrp a Q«ES 

• DtLty ChiJn at fc*H Tb PotM 

K? Strrppu^g or aiRirig Hoqwod 



Loedirigo/WJiai 

Ave^biflWmCokJft: 
that, Whjhr, H*d & YeJlaw 

l*AlIMTtD 'Jl. 

'OPT I UN PMfMti 
PfHPtH* 



A-PC-01 

Gaai coaled apoxy lamineta board*. 6.3" X 3,9-4". 

Not plated. 

A'PC-01 PC bHtt-EHh M 49 




A'PC-Oa 
Glaai coaEad. apo^y laminate bond. 6.3" X 3.94". 

M*Er,T paiiarn it cappar plalrd and wider plated on 

one aide 

A-PC-P3PC Board-Each 66.79 



A- PC -03 

Sami ipeciFicauona aiA-PC-02. Each line oF holai 
ii connected wuh copper piaEad, aoldar coaled. 
parallal lEr.pi en ona aida. 
A-PC-03 PC Boent-Eech . . 66,79 





A- PC -04 

Soma- aprcir;caUani aa A-PC-02, aacacrl ona *cda 
haa copper coated horuontal itnpi; othat tida hai 
va-rtlctl ^a> jIIeI ban, 
A-PC'04 PC Board-Each 91.79 



A-PC-05 
Tha A- PC-OS Faaiutat nianseted eoncidt 

for aeev teFcrance along w.Eh a numberad 
na-l'ii lor aasv hola locaLicrht. Made cf UGZ 
in ihinn apoiy umirniLa 4.S m k 5. in. Etfga 
Connaolnr Qc a ■ ;J 
A-PC-05 PC Board- Each S7.96 





A-PC-06 

Sa mo aa A- PC'05 a* wpiouiai da dini a ntioni 
are 4.5 in. i B 5 in Edge Connaceof Botfd 
A.PC-06 PC Haard-ElCh S3 9H 



*VPC-07 

Suva air A- PC Odt encapi outaipa d imanaiona 
nt 4 4 m a 5 m Edga Connaoior Bond 
A-PC-07 Prlntad Cucuil Bond 
Eacn 9958 




JUST WRAP KIT 

Kit oocyte in ■ tht J nil Wfi p Tool, unwipp mg tool. 
and 50 Ii. apod bF blua. whiE*. lad «nd yellow wira 
in pJaitie beif. 
JWK-6 JuM Wtap KiE— £*ch . . 92995 

UNWRAP TOOL FOR JUST WRAP SYSTEM 



Unique tool tptoiliciilydaiigntd Eo rantova wraps- 
made by tha Juit Wrap tool lo allow (or ehangaa, 
JUW-1 Unwrapping Tool— rach .... 93 79 



JUST WRAP REPLACEMENT WIRE ROLLS 




Rolla ol AWG 30 Talzil insula 1 
uia with Juit Wrap Tool. 
fl-JW-H Blur Wira— Each . . 
R-JW-W White Wira— Each 
H-JW-V Yellow Wira— Etch . 
R-JW-R Ftaef Wirt— Each . . . 



WRAP/STRIP/UNWRAP 
TOOLS 

ToaLi perform Compl«1a wita-wrap' 
p<ng funccisna for AWG 3a oaeo 
025" square. 01 P eocfcal poata, 

Unwrapi and itnpiAWO 30 wiia hhtk-lfia. Compact ill-maial connrucnon Fpr 

dependable aervica 

W*U-30— for regular wrap Each h . *7.4fl 

W9U-3CM— For modihad wrap, Each H.49 




PRINTED CIRCUIT HOARD 

Glaia eoatcHJ apexy laminite bond. 
:'■■ ■■•:■:- .' . : C m , with aoldar coated 
1 oi pedt. The beatd hat ptovrtion 
1or a 22/44 two-. rnj»d edge cannac- 
lOr. .1 56 In. tpacing. Edge conlacEa 
are non-dadicatod lor mummum e ri . 
ibil.Er .&l0ir,. On KolBian 1O0m. 
eaniart Compo^iahE tide coniaina 

7C two-hole pads Two indapandent but ayalemi are provided ForvoHaoe and 

ground on each udt or -ha board 

H-PCQ-1 Prfntad Circuh Sewd'Eech 96.49 

PC CARD GUIDES 
Cantanni two card on idee pracmon moidad wuh 
iprng linger action IhaE darn-parLl IhOCk and Vibta- 
KOfi. yat permit! imooth inaarbDn or mtraction 
Guidn eccommodeta any card ihicfcEii«a froni .0*0" 
to .100", 
Tft-1 Card Qy idea-par pur . ■ 52 23- 

PC CARD GU IDES AND BRACKETS 

TRS-2 '■■! includes two TRO guides; plut iwa 
mounung brae kait. Support brackesi Faaiur* unique 
■tabitiilruj poit thit parrniti aacura mounUng wKh 



I 






T ft 5-2. Card Gu.dt Kit-Etch 



9*49 




P.C.B. TERMINAL STRIPS 

Tha TS slnpt piOvida posilive screw a:hval.*d 
ciimppng action, iccemmodato wni nzaa 14°30 
AWCj '1 ,B - 0.25mmj Pina are saldef platadCOppar. 
042 rneh (1mm] diameter, on 200 inch |5mm] 
rj en tart 

TS-4 4-Pola Each . 81 .9* 

2,96 TS-12 12 Pota Each 3.9B 

MODULAR TERMINAL STRIPS 

For vflrxatilB economical connacl>onii alpreittl| -n 

bread bot'ding andtHon rum T*o orcuu modutai 

are rto« eEa i ed legaltvar in farioui, cnm&in a 1 1 ont IO 

fofm ponito qntud bond rtrffurnn A wnewrtri-rei 

laaliihai iintadaoiomikaiow i«tnitanc« <onn«c 

l>dni Feu 25 m'Ough 1 B AWG **•<+ > i)K ■-<■ 20 iti •> 

jS.OBmnn hole ipacanrj on Pot<m tin «■ ' 36 I 

l3 ZDhirYlt thick 

T5-6MD 7-Pok ,3 par pedaua. 

E«Cn Package S2 19 



VISIT a STORE n EAH VDU TODAY - We stack ill^t ultclidn dI TrcJiniEtl BhU Dlitrtk CimpMiiita. Inttgndd CirtNili. Tgsl Equipment tzi Eticlnnic Saoplin 



ATLANTA 

3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 

1404] 281-7100 



CULVER CITY 

1 1 0S0 Jefferson Blvd. 

Culver City, CA SO230 

1213] 390-3595 



HOUSTON 

2649 Richmond 
Houston, TX 77098 

f713] 529-3489 



PORTLAND 

1125 N. 6.32nd Ave. 

Portland. OB 97220 

(503] 251-9464 



SANTA ANA 

1300 E. Edtnyer Ave 

Sants Ana, CA S2705 

(7 14] 547-8424 



SUNNYVALE 

1054 E. El Camino Real 
Sunnyvale, CA 94067 

m\ 243-4121 



TUCSON 

4518 E. Broadway 

Tucson, AZ 8571 1 

(602] 881-2348 
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CIRCLE 10 ON FREE INFORMATION CARD 



g| TEST CLIPS 




22 new models for troubleshooting DlP's safety and quickly, 

y • Naw' ninwncii' ahapa allowi-Miy Btlaehmantonhiiiri- 

danaity boardi. Fit* snto iC's wilh only MO" batwain op- 
p<nllh3 r.jv.j at leads 
• Naw "opB«-*votc" daaign now pannus praba up iceatt 
n DIP liadi. 

• N*w n»i1-h»id" pent kaapprOba fiOQUl 
irom adding oil and J 

• OVkoL pin idvii allow probes ia |- ang 1(*> 
on longer pin* in [ha lop row *ndi n*t 
'rUirin ■ W!i h iH»H»r pini fcn Jhe rjartom 

■ Heavy-duty mduilnal-araSa >pnngi lor 
tin contact pratiura Thtr'M iaep Ihair 

ipnng indEhnilelv No inifrmilEfinU 

• S:*ri pin and nmga daiign. Mid* 1o bti f 



■1 





5TAHPAHO 




CONNECTOR 




PIP 


CGNFIOLIRATtrjU 


PAlCE 


COMPATIBLE 


price 


SPIN 


923695 


7,90 


923G30-0EL 


7.90 


14-PIN 


923693 


4.85 


923690-14 


4 SB 


19-PIN 


923750 


'j 10 


923490-18 


6,10 


16-L9I 


023702 


9.40 


923690- 1 SLS I 


9 40 


11-PIN 


923703 


10,40 


923050-11 


10.EVO 


70-PIN 


923704 


12. IS 


923490-20 


12,18 


22- PlN 


933705 


13.80 


92369022 


13 40 


24-PIN 


923714 


14,19 


9236SO-24 


14 IE, 


21-PIN 


92371 3 


1E.6G 


923490-21 


16-55 


3S-PIM 


923720 


ZO 15 


92349034 


20,34 


40- PIN 


923722 


21 45 


923830*0 


21.45 



H INTRA-SWITCH 

Allows any lino to be opened or closed . 
testing fiat ribbon cable systems 



• Paimira initm! Ima-by-lina »wi[- 

1 h it g fc- dLagnottie or OA tming 

4 Switch** Aciuaied wnn panen or 



■ Matn *mirv itindard 10" ■ Iff- 
duiJ-rew ccmnactorr, 



H INTRA-CONNECTOR 

Provides lo ft access to Unas . 
ribbon cable systems 



% Parm it» qui.ck [citing of prrviauily 
unprabad Glrcuiia. 

• Pf*rid*i lM?hJif*iflht-in and riflhl 
angle functioni 

* Metei with itjndaid 10" x Mr 
dui'-rQWf connectors. 



INTRA SWITCH 



. another time saver in 




. saves valuable time testing fist 




rNTRACONNECTOR 



No. Dl 

Con||c[» 



Numbe* 



Price 



922671-20 SI 3.45 

92247A-U 1E.4S 

92257634 14.14 

92247*40 20.20 

92257150 23.44 



No. of 


Pan 






Contact! 


'in- -->tif 


Pnea 




20 


32267 l-2fJ 


«S.7B 




2S 


fcc2S7tV2tr 


7.7B 




34 


922S7634 


9,10 




40 


922STS-40 


10.10 




50 


93257S-S0 


11,40 





Q I I P F R QT R I P Q yyTj * * ri *' BM'&bwtiino laments 
with jolt/arieis piug-rn tie pomrs 




* Corrttttna rti-H ri iui ig n lyvtarn with unman a I . V"-V 

* 640 aeidatiet b. prug*wi ti«-po-rta 

* AecfitnnMdaiti up to S 14- pin DIPs 

* Compatible wrUi all DIP' i and dticrarai *viih lead diamnur* to .032" 

* Rwquir* no semciiI patch cCHda 

Thi A FSup«i-Sinpi eombma i pQ*ar/*io.nai dmn'iomticin ■yittm- wM h t TiPlm 
ol 126 iBfminali. eaehwHh 5 n«j ewnis. Thn duinquiLOn miam canauia of 
c-rjh: L-.Lsn. each mdEviduil but Eflniiiting of j lint or IS Ha pomli. All tla 
pomtt ara lha aoldailasi, plug-in typo al ih* *ama dedgn u**d an A p-Tamtmal 
Snips and A P Dnln&uliao Snips, 
Ordftr No. 923ZB2 S1S-50 

H LOGIC TIMING RECORDER 

Ingenious pteftw: board with sliding line segments lot charting 
^^^^^^^^^^^^^^^ your logic timing sequences! 
I * Lini t*gm*nta alto* vartiealh; ba- 

Iwtin 2 ClIck-KOp potllloni ".>} 



ehwl ;oji-: "1" ai 

lavola ol your circuit ngnuli 

a 40tn#MgfT»fita(y.'lDog!ip*fraw 
a 9 .rows of luifl stgminU pormitt 

chirlino lorj'c timing aaqruanoaa 

ol up u 1 funeitant 

■ i w.u'. a ni ou i lv 
R M*kapap*f CopiaBon tnyCOpia'. 



• Fait»r >nd malar than dcawlnfl, litimg and radrawing on papar 

• Ton Ih/ 1 a -u iaabla : juit i I'd a any of iha 320 lino itpnuanta wtiva rou noad 



S44.9B 



• Durabla AB.S plastic 11»" i HV 4 M". 

Order No. 923758 Logic Timing Records? 



H ALL-CIRCUIT EVALUATDRS 

Seven A'C'E'j for fast, toldartass Circuit building 



A,C,E SOOK 

Part No. 92333 
£22.76 




A.C.E 20B 
Parr No 92332 
S30,70 




A.C.E S01-K 

Part He. 92334 
S29.95 




A,C.E 212 

Part hid. 92331 
S37. 




A.C.E 2 1 B 

Pan NO- S2332B 

349.30 




and testing! 

728 5 OLDER LESS PLU0-INTr6 POINTS 
CAPACITY: UP TO S 16-PIN DIP I 

• Two E'way bHindinfl poau 

• Shat 4-9/11" bv 5- 971.4"" 

• Xrt form — lowa*T coat 



B73 SOLDERUSS PLUG-IN TIE POINTS 
C APAC ITY? UP TO S 1 6- P I N 0] Pi 

• Twa S-way bindbne patta 

* Siza 4-9V1B" by 5-3/16 
a Fully cuamblad 



1.032 SO LOERUSS PLUG-IN Tl£ POINTS 
CAPACITY: UP TO U 14-PIN DIP*i 

• Two 4-way bending poita 

• Saa: 4-9/16-' by 7" 

• Kit fonn 



1 r 224S0LDERLES£PLUG IN TIE POINTS 
CAPACITY: UPTTJ 12 14-PIN DIP* 

• Two 4-way bJndmg poaia 

* Sba: 4-9/14" by T" 

■ Fully » i*i nibiad. 



1 .760 SO LDE RLESS PLUG -I N TEE PO I N TS 
CAPACITY: UP TO IB 14-PIN DIPt 

• Two B-W"¥ bawflng poit» 
■ Sua B-l/2" by 7-1/8" 

• FuVy BHcrnbiad 




A.C-E 22^ 

Part No 323324 
£63.55 



2,712SOLDEflLE5S PLUG IN TIE POINTS 
CAPACITY: UP TO 27 14-PJN DlPa 

• Four £-way bandim j po«u 

• fine- V by 9-1/4" 

• Fuay i 



3.S4B SO LDE RLESS PLUG- IN TIE POINTS 
CAPACITY: UP TO 3614-PIN DlPa 
p Four S-way binding pnjjii 
t Sine 10-1/4" by 3-1/4 




JUMPER WIRE KIT 



ideal for quick, neat circuits 




Each. pjI coniima 350 mii Ctrl io 
T4 diFfaranE lefglhs IrOm 01 1 ' to 
5.0". 

Etch wna n sUippad and tPi-a lo-adf 

sm bani 90 ' Tot ".I:.-, m lation 

Wire longlh It clauiFiad h> r color 

■coding 

AM wiiia- it gal'ipi tinned 7 2 g-itega wrilh 

PYC imiifltHOfl 

Th« "i rat coma pactad in a con- 

vaiip platnc Ln3> 



Order No. BK-1 



S 13.95 



VISIT K STORE HEAR TOU TODAY ~ Wi itttk a lirft ulectiai if Ttchiial lulu. Oi»retc CanpaMtilt. Iili|riti. Ciretiilx. TbiI Equipment »d EKc Ironic Supplies. 



H POWERACE 



Use a POWERACE for faster and easier 

prototyping of all types of electronic circuits 
Check tbese important features , . 

O 1 630 lOkftttatt, plug-m Hi point* . Wltl hold up lO IB 14-pal DIP* 

• era*dUoard atanamt *cc*p[ all OIP (ifai , mckidtng RTL DTL, TTL 
and CMOS davicaa, TfJ-S'i and diacrain wtth laadt up to .032" d.» 

o All connactiena lo/ftom iwiith», IndpcvtHa, pewaf tupoliaa and nittn 
ara mada via soldarlat*. phfg-ln, ua-poml Uopka an control otnali 

* Intarconnacl wilh any aoiid 20 lO 30 AWO wia. 

• Braadbowd Hamanu ara mounmrj on around planaa . idaal tor high 
rraquoncv and htgh'ipatd/lewnaiia clrculia. 

* Shftti-fiircu-.ri-pfD^ luaad powar aupptlat. 

• Opwata o« 1 10 io 130 VAC at 40 Hi, ar 200 Io 240 VAC ai 50 Hi 

* Spaca-aga compact arylhigand N'gh-giado compon*nt> ewmit corwaniont, 
organLiod and quick protoiypng 




POWERACE 101 POWERACE 102 POWERACE 103 
923101 SH.9'5 923102 S149.9S 923103. ... S149 35 



The ganafil purpose 
modaihrprototyp- 
moatttypasoi 



The complete digital 
prototyping fae with 
FREE logic proh* 
boftmi 



Triple-output power 
supply for prototyp- 
ing both linear and 



POWERACE 101 

POWER alrmTllHnjutillXl tn 
Mm Irorn +i 1o +1 5 ¥CC H 
Ripfi!-*.'»niiia 4 510 mV il full l[ 
M4 IqiO r*gu>aEifrn n U't 



POWERACE 102 
POWER ?U PPiy i* rBOIfllEad * 5VDC H 
hmp n.t4il«.ni^ifi if <10nVillg,!li4j.i 

Lna ind i*»d «aguk»i4^ « itx 

l-UL'JL ".IL ric J 0>i WITH h 



METER •■ ■■■■■•; 



v ■<■ ' ii VJ3C Inpun lit 



COirg p^lii 



(tu 10 rLMigfteengi 



-twili Wltli l<Ctur|£f >■ '5\ ol 



POWERACE 103 
TUPLE-OUTPUT POWER SUPPLY rtn 

aip-'i 0.4 4-9 VDC j1 7-50 n>A, *1Pj VDC 
ai 250 n*. and -lb VDC il 250 -A 

Ripp!*. nana n^lQntV *1 lull ia«l lor m 
nilrtuii. Lma and ktid raqtalilicq n *n 
ro* if ovEputt ±T5-¥Dlt outp-dti trart 



FRfG UKK PROB£ m afitfv* 

pvraa etBSKtien vrtih mttnaff 
ptUi toe* 'rldrraJor ^aXuraJ: 

£■ofl'^( , Jru | ^a , * rVaff. ovjfljnJtgM'c 



n-e-iivot i. 



MEIER k b-uiH i" 

accni'Va ji in- point bkKk en cnni'dl 
car,!' * h ri" iltowi marnr-c. ng ao*i r iup ■ 
pli*i o' ciretiMi Wiiar iccunty ii d\ d' 

lull 'E E »lf 

TWO LOG It; IhOlCATORl |LtD>| nv.* 

TWO LOGIC SWITCHES, iwnimiri. 

wwln datHturxa citcuicr, loth O tnd 
emieiuIi can unB IS ma_and iourL*i ml 
TWO DATA I-WiTG HE= .-. ■■ IBQ.C > ind 
toffliE OuLomiLi h*ri unliiniiid |,ni,r(j 
cipjb'-.rm And tan uiuiia 10 mA 



TWO LOOlG 5WITCKE3. *mm*l**ft. 

*rtlS d*bC*"Kr c.MUilrV BeiEi Q and Q 
ouiBin* tin piiP 1 S m* and t*un;« 5 e*A 
FOUR DATA VtVITCHESMrin log.r: 1 oi 
■ogic Dutpirli hiiri unhTiilBd ■ mLii'lI 
taoab.lilin, ind fin Hum 10 mA 
CLOCK OEHIFLATOR hn ii- E i.n, ■■«■■, j 
lr*ajg#.iKitt (TailAOla IHl. 10<Hj IQQHt. 
l KHi 10 Km pna HJTJ Knjj n .rh B Wrt 

dul> £>Cl* C Bj-Pj- will |,»k i S mA ">J 
lOufC* & FT* Bhi1E>u1 will Pli-IP i>i P4Urtt 

50 mA 

ONC-SKOT PUtSE OENE PJPT OR hti i>ut 

pWI Ol J mt DUl|4' EXM-1'sl Or nanil|,]l 

gcuvg Aojipi O fa a avIpuH can aknt 15 
mA and lnuKi *M «LA 




P.O. BOX 220BR. CULVER CITY. CA 90230 

ACCEPT MJtIP HHDEHS IVI A I L U H U t M 



PHONE ORDERS; [213)641-4084 



Mn mjm Order SI 00 Ada S200 lo cover postage and Handling 
Master Charge and VISA welcomed Please include your charge card 
nunDer. interbank nombef and expiration date Some items are subject 
to poor sale No! responsible lor typos S tore pricing may vary from Mail 
Order pricing We reserve the nghi to substitute manufacturer 



> 
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TUCSON 

4518 E. Broadway 

Tuc&on, AZ S571 1 

(602) B81-2348 



SUNNYVAU 

1054 E. El Camlno Real 

Sunnyvale, CA 94087 

(408) 243-4)2) 



SANTA ANA 

13O0 E. EdlngorAve. 
Santa Ana, CA 92705 

(714) 547-8424 



PORTLAND 

1125 N.E. 82nd Ave. 
Portland, OH 97220 

(503) 257-S464 



HOUSTON 

2649 Richmond 
Houston, TX 77098 

{713) 529-3489 



CULVER CITY 

1 1080 Jefferson Blvd. 

Culver City, CA 90230 

(213I 390-3595 



ATLANTA 

3330 Piedmont Rd. N.E. 
Atlanta, GA 30305 

(404! 261-7)00 



CIRCLE 11 ON FREE INFORMATION CARD 



INTERNATIONAL ELECTRONICS UNLIMITED 



cmux run is* 

l/4riitt [t,t»m H25> 
.ut'di'j i IM'lwii 



CARSON. FiLH HESISTCdtS 1/4H J 1.v l -j 
TOUT qtj *i pfc-5 ,,((-10 plt-100 
1-999 1.10 r ?5 .45 £.00 
1000- .10 _*f5 .410 1.90 
5000- .10 .20 ,40 1,80 



iiH. rtm *n * T * 1 flL " HSISTC * J "** 

■H [C.^'taUnp tnt-atc Tot* I ':hr H nk-5 pMO Qk-tt Ei-IDO 

^Jlii*^ ^ 1M0 - » .U T.00 1.M 7.X 

5000- r ?S .55 .55 l.M 5.50 

STANDARD M NETAJ. fjui VACUUS FROM ID OHN TD 1.21 Km 



SPECIALS is* off ON 525.00 
(total computer components) 



/«oa iru 
MO* J-JD 
IMA crc 

/toa mi 
/so* usr 



■J1D 95 
745 

30 60 
IB SO 



?u*l roons ip M ji 



41 16 ; 

170?* Itrt 

r. ; i?:. 150m 
27ffr 450nv 5v 

■dbo* 

IWtfB VY ■.-. 



? ft 
5.85 

5 00 

A 75 
J>.*5 
J. Eft 



1*306*. 
U4O01 
IM0O7 



DICKS 

T5/JI.00 
1E/ILQQ 
10/il.OB 

[1K914] 
15/51.00 



IOC- It 

,0S*4 .04» 

-0>* .06** 

-lit* .10*4 

.05*4 .04*;* 



¥ - ' 

CCMHIC DISC CAPACITQU 50V 
Q047*f 
OKWF 
DlSvf 
022pf 

ojc*r 

lif 



zzpf 

2?pf 
33pf 



Ipf *7pf- *zo*>r 
Spf S6pf 27tyt 

?pf espr i«pf 

lOpf B2pf 470pf 

iflpf loopf nocvr 
lzopf -00T*»r 
IMpf -00l$*f 
IWpf 003«f 
Tpf to .05>f 
ei pit- 10 pk-100 
5.70 .$5 7 h *» 

. I#f,'50¥ ditt I .-' 2 " d 
3.25 1.Z5 9.50 .09** 

CEHAKJt CAPACITOR KIT 
$ *4 of ibave SU.5-D 
10 *4 of ibo** 5J0.5Q 



1M0- 
.06** 



KHIESTCA FIW CAPACETCU 

100V - 101 
«i pk-10 nfc-lO 
.Mliif J. is 

.ooisuf .is 

.O022uf .15 

.D033uf .15 

,BH?iif -15 

.QOooUf .15 



.Oluf 
.QlSuf 
.DZZuf 

■ M7uf 
.OfiSgf 
,luf 

.ZZsif 

Mu! 

.#7uf 



.IS 



1,00 
US 
1.30 
1.75 
2.25 
2.55 
2.75 
3.50 



J, 50 

7-50 
7.50 
7.50 
7,50 
7.50 
7. SO 
7.50 
10,00 
10,50 
12.00 
13.50 
14,00 

za.oo 

15,00 

so.no 



P01TE5TER CAPACITOR KIT 
5 ma Of itwvt $14.95 



ELtciAOinir; capacitors* 

4X144 l*Jdi 



M/SOV 
2.2sf725tf 
Z.fnf/WV 
1.3>f/50V 

■s. --f/i-v 

tOof/SDV 
10»f/15OV 

zz>rf/i«ir 
22-r/sov 

25al725V 

Z-r<-*::-SY 
33o^25V 
47ar/j$V 

ioo>f/rov 
ioanr/t*v 

10O»f/35¥ 
150»f/25V 
220nf/15V 
72Cnf/?5V 
330af/l« 
470-f/l5V 
47Cnf/35V 

inur/\w 

EOOOftf/JSt 

oohrf/m 

Z200nf/40V 
IBKtaf/HI 

4700-f/5DV 



:.?Bf/350V 
4,7«r/35V 

KM/1I8V 
20>f/5W 
47«f/35V 

VtOtffm 

:?CBf/35V 

■ 00Ckir/15v 



.18 

.18 



1,25 
1,35 

1.J5 
1.45 
1 I'nd 
1- 
,1S 



.IS 

.IE 



.« 

1.05 
1.00 
1.10 
1 15 



IS 


.11 


IS 


11 


1.1 


.1? 


IS 


,13 


M 


,1? 


Ifl 


11 


11 


11 


IS 


.14 



'■■« E)in SPST Jl -55 51.45 11. M 
Bin 15o(n 5P5T 1.95 1.85 l.?9 

104- :>.m «P5T 2.10 ?.0O l,« 



TMN5I&T0K 

hP&Affi F0-92 Mm 

L'WfSJA TO-92 NPH 

7.HZ272A FO-I? MPH 

7M3053 ■'■■■'■ NPN 

?NJ904 T0>9? NPH 

74J406 rp-q.' PHP 



».H r |7M ttn 

30 . lB*i 15t4 

.45 .JSf* .25*4 

.55 5f*j 4$e* 

.25 .17m I2e4 

2S ,|7m 12» 



pk-10 pk-25 100- T0OO- 



51,00 
1.10 



52.25 

2,50 
3-25 
3.25 



.09*1 .073*1 

,■£9*4 .03544 

11 14 .10*4 

11*4 .10*4 



TRT-Sutc (clung* fr-sn re J tn 

jirrr. by r(vrr;iT : j pC i 4 r i ■ >■ ) 

1- 10- 100- 

.95*4 .75*4 55<| 

5ubaiinl4twrt (tiffined 
,125"d k .2T| 

St- 10 pt-25 100- 1000- 
KD 11,00 H.2S .06*4 076*4 

CLEAR 1.10 2,50 .09*4 .085*4 

SEEN 1.40 3.25 .11*. .10*4 

YCLLOV 1.4D 3.25 .11*4 .10e4 



LINEAR 
CIHUtTS 



— -i CIT CM 125,00 
15* Olt HH 130-00 



30ilN-$ 


j .:s 










.32 




741 q- 14 










7ASH-S 


.25 




.29 




13KH-14 






1.45 








3J4H-H 


.95 








JMH-H 


.29 










,30 




149fiH-l4 






1-09 




IB00N-15 










?2C*R-fi 


























.45 










-7) 








550N-1« 


2.95 




















1-09 




75450N-B 










75453N-8 


.35 


















75492N-14 


.89 


VOtTACE 








HfSUlArOHS 








780S +8! 51 


11 


7405 -Sf 


$1.19 


7806 * 


IV 1 


■■; 


7912 -12i 


1.19 


7*i2 *m i 


19 


7915 -15i 


1.11 


7B15 * 


1¥ 1 


f» 






79^4 * 


HV 1 


■; 






TANTAIUH rJJAciTOK 






■ ;ll.| .ii:: 


- 1*4 JlH 1 










- 10- 


IDO- 



.l»ry3&« 

.2?afy35V 
.3J«f/35V 
l*rf/35¥ 

2.2Bf-/2OT 
IrZmftfSV 

4.7*tf/15V 
4.7-if/ZSV 

5.6fif/10V 

6.B»f/6V 

5.H>f/15V 

iDkf/ZOV 

15nf/5V 

I5<af/20V 

33hr/«iV 
33-rT/IOI 
47«I/5V 

5f-r,'CV 
lCKNf/lfiV 



25 1.10 1.00 



ELECT fcfXrriC CAPACITOR JtlT 
A^IAL LEAQ5 

lu/ySOV 22df/50v "zHhif/SOV 
2.2 u f/50V 33uf/J5V 4Jft,f/l5V 
3.3uf/50V 47uf/3S-|! 10&J„^/35V 
4j.7itl750¥ 100uf/J5i 22O0ui'/4OV 
I0tjf/50V ISOuf/JSV 

5*4 frf it-i-« 119.50 



.llf/361 

,Kuf J '35¥ 
T J3yf/3S» 
1-/I/35V 

i.iiif/iwr 

T-5 5*4 a r 4lHn 



Z.Zuf/2tn 10uf/25¥ 

3-3ur/J5V SSuf/ZOV 

4.7 u f/2SW 22uf/35V 

S.tiuf/JS'i 1 33uf/15V 



■■■EC II. JS HH 'iHIFPIsi/lU.SIHihi Hi^thJrt CHOU i'o w 

JdKHTFQiK CiMKf re* ifl-i/tfrc CH ll'J" L*4[L|*IH! 

Oi.ittm\n vtiEon*; acq wtt Tiu. 

INTERNATIONAL ELECTRONICS UNLIMITED 
in fiicst yr. sbLynm. c*. ii«i] 



• 



DIRECT FROM TOMAR: 
THE RIGHT DMM AT THE 
RIGHT PRICE. $4995kjt 

$|Til ft*? assembled 




s 54.95 



& tested 



Four function: DCV, ACV, 
Ohm & DCmA Battery 
powered for field or labora- 
tory. All functions protected 
against overload. Excellent 
resolution in all modes. 
Factory direct. By elimi- 
nating the middle man, Tomar 
is able to offer the DMM803 
digital multimeter at these 
remarkably low prices. Satis- 
faction is guaranteed by a 
30-day money back offer. 
Ordering. Send your check or 
money order ($49.95 for 
a complete kit. S54.95 for the 
DMM803 assembled and 
tested) to Tomar, Ltd, Allow 30 
days for delivery. Add 6% 
tax for delivery in California. 



6322 Mojave Drive 
San Jose, CA 95120 
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CIRCLE 46 OH FREE INFORMATION CARD 



CIRCLE 56 ON FREE INFORMATION CARD 



SOUMO EFFECTS GENEAATQB KIT 

EacH-i*-*) toond rtlKtl M Ui*i 1h* poouter T I FlUTT chip Jo 
ddvctafii pri*tor. Kxcmtkhim. u-4n. hMH-no bird, o/gin. 
rnadMl T. 41c tOundi u i-ps di p x-ih'.c* tot unpo 
progrimnunQ cl |h* g*r*/*rcT A pro^r»mrn r.3 cfun ll 
inc iud*o tor n-.i-iy di*f***nt *»wn4il T h* Kit produ*»i good 
vfllun-* *nd con* ft-am 3" ipuk*r Co4-i.mi from 0V 

&i'te.-y Siifl crtcird 3 »*" ■ T 
■C44S2 I11J9 



ii 




FASCINATION STAR KIT 

ProdUC*! 4H "EnSJlKtinji 5l4f" nlvL* *1*1CI uiing 5S L EOS 

tnd iC ci'eun*y Th* e*nt«r LED l-gMt urii in*n ih* rwHl 
g j O-Jt> t>\ LEDS hflM uuf lh«n jnoEruK Ht liqnti u'M 1h4 
Oull* bSj b c* |ti* mir lighli up. Tnt iJKGCtU thfln J «v«r»i 
HhpII Gnu* iHtrnt'Dfi ct4'tf 'or gun* ftwrni, dneos, tic 
0p*f4ltH 1r«n BV b iimr-f . 
C44J3 Hfl Si 



ELECTHONtC WHEEL OF FORTUNE KIT 

Vflfjr popular gim* d*viC*' Push 3h« il_irl bL-l!c B"ii n 
b'ipht J 4d Ehlll rLEDSj ipi>iir to spin IMMfld If* nuniOVT 

gumnfi tp««- u rsv now lb* button dawn Wfwi you 

ralBBM In* Jjsi Hon th* flKlraniC bi'l 4Bp*4rl H 

inp iitujiiy cemw ra 1 tcup on 




Lj "I *p|-|!«ll:c 

CUM Mt* 



Uk 



l*ry. Sum 



fnbif . As l*»f til if ..m |J _ *?© 

«* 1 !■ 1 >ncnrcmmt«n V3iv 1_ 
or j»4*d jl">2 a c jfj^r 4"»~'J 



PHOTO SLAVE TRIGGER KIT 

P'S-tlb-y Ltt*rnl4«l i«nni1iv4 iljvelr.ggcr kil on IrtvmiitVt 
NO! aiiKiBd by nmqienc iinht Much iup*fh3f1h4n LASCR 
tfpMM Th«f xn 04*1 op*r*1* T*wn Jsoune* or mdiMct 1Uin 
Simply conntcl Ihu'tl' OOrO frtlCludwd] 10 HM il robe thai 
*fll bt ut*d 41 th* tl4v* Wh*n lh* m«t<H Krob* t* lifffd 1h» 

xi.il* uratM wmii i'ic fmih sm of beMrd UF h. 1" 
C4454 %tM 



120 VAC 
Xenon 
Strobe Kit 

Csdnplala vii:itit\a 

rale si rob* light ki| 

Contiirs 

all parts. 

PC board. 

line cord 

tnd 

inslnucTionis 



57.50 




DUAL STFtOBE UGHT KIT 




Owl i'*.[i. -.-.mil mn flieh 

'L'i'H'rcir M rmi*. iMif(J[ ill. 
i-'i-.' 1 -' -L.:..n v --Hi mi- 
ultH TKI ''4HC Di'tfllie-' Df 7 
■[«* tu.it, I it H'li**li tulD 

fL't* Hill *M Dffa.'- T I «• r«C« 

irnv.»; L i-wLcr «, lH 4LL FMlip 
re lei-B ita hr-.h Tiitci. Iiu 

Of IOiAd: i." j I*. 



C*564 1 12^0 



^ 



CHANEY 



P.O. BOX 27031 
DENVER. COLORADO 10227 



erec tronrcs inc. 



Ption* Ot0*r5 ■ Hinimym AO Ord*r $800 

303'781-5750 ■ Ptai» includa $1 50 Tor poilij* 

• VISA MC accepEid 

• Phona ordtct ■rt welcorrw 

Send for ouf 'ree cjr4'og of umqut i.f«mi 
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"" ~Y1K * BlSWOP RRAPW-C5 



s - irriES * PlES*** ■ VQLtX « C ' 
■ :■■.':-.; '"■ ■ * \ .-.■' * ■ . ■■■ 

f. j< SERVICE — Computerized order processing end inventory control *s w^tmwe^ts » rrr* a p products ♦ pi* 

*c 'SAVINGS - Volume DitcoBots *OEMQaaotity Prising * Toft Free 800 Numbs? tHaucfLg ■ aries** plesJey *m&ix?c ■ e_ 



QtlAUTY — A^aw brand products from nationally recognized manufacturers, "V 
SERVICE - Computerized order processing end inventory control 



LhlTFCHATED CIRCUITS 



HWH 



KK « 



TEXAS INSTRUMENTS 

I.C. SOCKETS 
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;- HANDLING CHARGES VOLUME DISCOUNT 



l B.QBX <J.99 
1 1D.OC12S. DO 

to J- 50.00 *<»?. 99 
H 00.00 A Up 



.WdUOD * 0,00 I 99-99 
P\dd*0.75l 100.00 4349.99 
AddtO.50 91 ? SO .00. 4499.99 
Add Ji0.35 * 300.00-4999.99 
.HaChars* * 1M0.00 A. Up 
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PRIORITY ONE ELECTRONICS 



BUY WITH CONFIDENCE 
From the Nation's Largest 

#W 'Tjftfifct! Distributor 
H Itach I Denshi ,Ud. 

Single and dual trace. 15 thru 100 MHz All nigh sensitivity Hitachi 
oscilloscopes are built lo demanding Hitachi quality standards and are 
backed by a 2-year warranty They're able to measure signals as low as 
I mWdnnsinn (with X5 vertical magnilier) it's a specif icatinn you won' I 
lind on any other IS or 30 MH; scopes. Plus Z-axis modulation, Irace 
rotation, tronl panel K-V operation for all scopemodeis. and XI sweep 
magnified I irm Arid 30 thru 1 00 M Hi osc. 1 1 lioscopes olfer internal signal 
delay lines For ease of operation functionally related controls are 
grouped into three blacks on the color coded front panel Now here's the 
clincher For whal you'd expect to pay more, you actually pay less. 
Check our sccpes before you decide All scopes complex with probes 



HITV302B 




List $995,00 
Our Price: $859.00 



TV sync- separator ctreuil 

High-sensitivity ImV/dw 

(5MHz) 

Sweep- time magnifier 

(10 limes) 

Z'QIXK input (intensity 

moduiaijon) 

Signal delay line 

Complete wilh 2 probes 

CHI. CH2. DUAL ADD. 

DIFF. Vertical 

'Deflection Modes 

X-Y operation 

Trace Rotation 



30 MHz 

DUAL TRACE 
OSCILLOSCOPE 

Hitachi . . . The measure of quality. 

HTTV152B DUAL TRACE 15MHZ (no deiatf 

LIST S735.0O OUR PRICE $629.00 




HTT-V352 

35MHz DUAL TRACE 
WITH DELAY 

LIST PRICE SI 160.00 
Oim PRICE: $998.00 



Economically pneed 
dual trace oscilloscope 
Square CRT with 
internal graticule 
Culunynated scale) 
High-accuracy voltage 
axis & lime axis set at 
*3% (certUred at ID* 
la 35 C) 
Hlgh-soniltivitj 
ImV/dlr. 

2 YMt Wa rranly 



HTT-V202 

20MHz DUAL TRACE 

LIST PRICE S8SO 
OUB PRICE: $76S 

Dynamic range 8 div. 

TV sync separator circuit 

Built-in signal delay 

line (V-3S2) 

X-Y operation 

Sweep- lime magnilier 

C10 limes) 

Trace rotation system 

Fine adjusting. 

click-positioning 

function 



50 MHz 8> 100 MHz 

DUAL TRACE WITH 
CALIBRATED TIME DELAY 



HTTV550B 

50MHz with 

3rd TRACE 

TRIGGER VIEW 

LIST $1745.00 

SALE 

CALL 



HTTV1050 

100MHz with 

3rd & 4th TRACE 

TRIGGER VIEW 

LIST $2390.00 

SALE 

CALL 



\= 



The HITACHI V550B (SOmHz) and V1050 (IGOmHz) cfier 
all the cqpabllitjes you might expect from a Sab grade 
oscilloscope Capabilities such as 3rd trace trigger 
viev. a brighj ■6" square CRT, and a max sweep raTe of 
2rts/dtv (VtOSO) 5ns/div CV550B) Also, iatuies you may 
not eicpeet like sensitivity ol fmv/dlv (V55QB) ,5m/div 
(V10SG) @ lumHz, automatic iocus correction 



<t$> 



OKI DATA 

MICROLINE PRINTERS 



WITH FniCTlONAMDTRACTOH FEED 

• BI-DIHECTJONAL- !ZO CP9 * Parallel and Sn.-iai I/O 

• 9 * t M9in.11 <Aijjhanum.enei' • 1 10 "h*Bugft 1200 Baud 

■ fi x S or 12 Malm lor Graphic* * Self Tail 

« i a.3. 1Q. IE Char-aclon Par Inch • Oul ol Ptpmw SwilCh 

• C ijf i'i i m«'5 Pnr mrh * Fnetioft or Tractor Feed 

■ eoCPLtflDCPi lorSS* » 3T10 1 <" Top of For ffi fSwiieh Sekt'Ji 

• 132 CPLO 10 Cr*l lor B3A * l U Diflerflnl E>.rj racrs ' 3«ik 



™K™ $575.00 

DKIDATB3AT $775.00 

iT-.-i, ■ lacn 




IFLUKEJ 



DMM 



Nine luxicllons 

1 dc voltage 

2 ac vottage 

3 cfccurrenl 

4 ac current 

5 resistance 

6 diode test 

7 conductance (l-R) 
Q logic level and 

v temperature (K-lype 

thermocouple) 
10 Feafc hold on voilage and 

currenl functions 
I L Selectable audible 

indicator for conlinuity 

or level detection 
12 3 ft- digit resolution 
130 1% basic accuracy 
14 LCD display 
35 Overload proleclion 
16. Solely designed test leads 



FLU-D800 CPunct 1-6) 

FLU-D802 (Fund. 1-7) .. . 

FLU-D8G4 (Fund 19) 

FLU-DS10 (RMS Bench I0A) 
FLU-D8 1 1 (RMS Bench w/Balt.) 
FLU C90 (Case tor D300. 802. 604) 
FLUY-8205 (Case for DS10. fill) 




$125.00 
$189.00 
$249.00 
$269,00 
$309.00 
$10.00 
$35.00 



CinVl LOGIC PROBES 



m 



LP-1 LOGIC PROBE— Hanrj-heirf logic prate provides mstanl 
reading ol logic levels forTTL DTL HTL or CMOS Input Impedance: 
100,000 Ohms Mtn. OBlectablt Pulss: 50 ns Wax. Input Signal 
[Frequency): 10 MHj Pulse Deleclorj LEO]: High speed tram or sin 
gle event Pulss Memory: Pulse c-r level transition detecterj and stores 

GSCLP1 List S50.00 OUR PRICE S45.00 

LP-2 LOGIC PROBE— Economy version ol Model LP-1 Safer 
llian a voltmeter Mere accurate than a scope Input Impedance: 
300.000 Ohms Mln. a electable Pulse: 300 ns Max. Input Signal 
(Frequency!: 1 5 MHz Pulse DetectorllEOj: High speed tram or 
single event Pulse Memory: none 

GSCLP2 List S32.O0 OUR PRICE $30.00 

LF>-3 LOGIC PROBE -High s^eed logic probe Captures pulses as 
short as 10 ns Input Imparlance: 500.000 Ohms Minimun 
Delectable Pulse: 6 ns Max Input Signal [Frequency): 60 MHz 
Pulse Detector {LED]: High speed tram or single even! : Pulse 
Memory: Pulse or level transition delected and stored 

GSCLP3 List $77. 00 OUR PRICE S69. 00 

DIGITAL PULSER 

GSDCP1 List S83.O0 OUR PRICE S76.00 

GSCLTC-t Logical Analysis Kit— Compieiewnh LP-1 logic 
Prooe. DP-1 Logic Pulsar LM-1 Logic Monitor wiring accessories, 
manuals and molded case OUR PRICE S220.OO 

GSCLTC-2 Logical Analysis Kit— For high-speed and mem- 
ory analysis. Same as Model LTC-1 extent substitutes LP-3 Hioh- 
Speed Loqic Probe OUR PRICE $245,00 



The Industry Challenge: Make it smaller. Make it better 
Make it cost less Non-Linear Systems 

has done it for three decades 




MS- 2 30. A whale of a mLnlxcape 

With our ingenious new MS-230. 30- megahertz, battery operated dual- 
IFace mimsofrpe, portability's SLsddenly noi a problem anymore At 3 lbs. 1Q 
01. its the smgJIcsL lightest miniswpe in the field today 

The slate-oMrie art MS-230 wtvks Vrflnders on site or in the shop 
Anywhere there's a need m accurately test or measure eieclrontes 
equipment 

The versatile MS-23Q is perfect tor TV repairmen Services micro- 
computer systems when thechtps are riewn Mainlains aviontcs equipment 
wilti Hying colors. And diagnosis sophisticated medical equipment with |he 
precision ol a surgeon 

However, il your budget or needs demand something more economical or 
(ess soph»5licated. chances are the MS-2V5 duaHraceorMS-15 single- 
trace will hi thebifl 

PAKtA L15TJTMCE OUB PBICE 

* KLSMSZ30 30 MHj DualTr jce Mmiscape $M9-00 S579.00 
" NLSMS215 15 MHz Dual Trace Mintsccoe $497.00 J4J9.00 

• NLSMis 15 MHj Single Trace Mimscope $349.00 S345.00 

'Typical 3 dB polnl is & MHi at 2 -division deflection Typical 
maximum Irequency lor full scale i*tiw) defleclicm is 2 MHi 
HLS41 141 Deluxe 10 lo t 1 0Ottto probe . $30.00 

HLS41 140 Leather case l&r MS1 & & MS2t5 S4S.00 

NLS41 180 Leather case lor MS230 p js.od 



Th* nmarkobl* Touch T«f 20 DMM. 

With IheTouchi Test 20, Non-U near Systems introduces the 2 lb. 4 02. test 
lab Now wilh 20 keytest functions at your fingertips (plus the ability td 
measure 10 eieclrical parameters and 44 ranges} you can take one lab to 
Ihe field insiead ol a cumbersome cotlection ol individual testers. 

Another bright idea The Touch Test 20 is the only DMM with light pressure 
touch function selection. No mere dials to tirjdle, with Instead, an LED 
shows the (unction you choose And when you switch, you gel an audible 
Ueep and visual blip la let you know 

This small wonder is miniaturization at its best The new Touch Test 20 is 
Die mosl .nnovalive p-Dft able' bench- type mjltimeter in the industry today. 

TOUCH/TEST 2D corner complete with i'psE Leads. Temperature Prtrbe, 
34x1 component Test Adaptor, (LED Displayf 
PART ft LIST PRICE OUB PRICE 

NLSTT20 * 43 5- 00 £390.00 

NTS TT20B S467.00 $420.00 

LCD Display (B Models wilh rechargeable batteries & 

charger) 

MLS TT21 $495.00 $455.00 

NLS TT2 IB $525.00 $475.00 

NLS 41 140 Lealher Carrying Case $45.00 



DISCOUNT COUPON 

From Out December RADIO ELECTRONICS AD SAVE UP TO 10% 

D $1 00 - $1 49.99 Deduct $1 0.00 VAUD ON PREPAID 

D $1 50 - $1 99.99 Deduct $1 5.00 KCEWED MOT 

□ $200 - $299.99 Deduct $20.00 DECEMBER 31, 1981 

□ $300 - $399.99 Deduct $30.00 OR PRESENT THrSCOUPON 

D $400 - $499.99 Deduct $40.00 AT OUR RETAIL STORE BEFORE 

D $500 4 UP Deduct $10% DECEMBER 3 1. 1981 

Sorry. Discount Coupon Nol Valid or > ?° UfX f ™ lld 0nly "^ <*«**<»<> 

REDiSC Shipping Charges. Phone or Foreign orders lace Ol oraer RE8112 
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PRIORITY ONE ELECTRONICS 




Girna 



PROTO- BOARD UNITS 

All the speed and convenience ol 
QT sockets and Bus Strips plus 
backplanes and binding posts in 
both tills and pre-assombled 
units Assemble, test and modify 
circuits as fast as you can think 



Dip 

Part No. Capacity 

GSCP86 Kit 10|14'S) 

GSCPBIDO Kit IOIK'si 

6SCPBI01 ASM |0I14'S] 

GSCPI102 ASM 12(14-51 

GSCPB1C3 ASM 24|14'S) 

6SCPB104 ASM 32I14'S) 

PROTO- BOARD 
PB-203 - HOLDS 24 
14- PIN IC'S 

Fully assembled breadboard 
contains built-in. short-proof, 
fused. 5WC at t amp. regulated 
power supply, in addition to 
three QT-59S sockets, lour QT- 
59 B bus strips, one OT-47 B bus 
snip and lour binding posts 
Capacity lor most digital and 
many analog projects Silt: 
9.75" LG. 6.6" w. 3.25" It 
WEIGHT: 5 lbs. 



Board Size 
Inches Price 

6x4 xVj 

4^x6x'4 

6x4Vix'ti 

7%x4HxW 

gxox'A 

9Vix8xVi 



$19.95 

21.95 
28.95 
34.95 
59.95 
77.00 



GSCFB2M 



GSCPB283n 



8$CPB203AK 





List Price $13300 
Our Price $125.00 
Al I features plus = 1 5V DC S 500mA £17400 
Our Price S 160.00 

Kii version ol Ihe 20 3A SI 4 9 95 

Our Price St 38.00 

ALL-CIRCUIT 
EVALUATORS 




• ACE (or fast, soidertess. plug in circuit building and testing. Plug in 
any components * I In leads u p to 0. 03 2' ' di ametet I raeicomtect wil b 
solid wire up to 20 gauge. Gold-anodned aluminum base/ground 
Non corrosrve nickel sliver terminals 4 rubber feet 
PART ACE DIP TIE NO. HO. PRICE 

MODEL Ha CAPACm POINTS BUSES POSTS EACH 



323333 


200- K (kit) 


5 


728 


2 


2 


S22.75 


9£$332 


205 fesem] 


8 


872 


3 


2 


$30.70 


923334 


201 -K Ml 


12 


1032 


2 


2 


S29.95 


923331 


212(assern) 


12 


1224 


B 


2 


$37.05 


92332S 


218(asstm) 


IS 


1760 


10 


2 


549.89 


923325 


227 (asseml 


27 


2712 


28 


4 


563.55 


923324 


236 (assem ) 


36 


3648 


36 


4 


$84.75 



Hot Vac Desoldering 
Systems 



HOT VAC Mode, 2000A is jfie 
economical, no-csmproirnise, non- 
magnetic desoldering system de- 
signed lor use win shoo air 

• A solid- slale cenlroJ adjusts 
lip lempetaijji-es 1mm 50u Iq 

• The load modulated heater as- 
sures trtslanianeou-s recovery 

• Ttwisppii spikes are fully siflp- 
pressed 

■ The continuous, high How vacu- 
um is actuated by a switch 
corrvemenlly burli nio [he han- 
dle 

• B.cn;cnan>-cailyd*s:g we han- 
dle reduces lad 51* and in- 




nopa 



creases productivity 



mi rust 



QUI PHICE 



C 



ITNG44 $199.00 

Includes ONG6964 Heat Gun CS45.00J 
Included FREE! 



$375.00 



T£NiTH 



LIST PRICE 5159,00 



12" 

attf** 



OUR PRICE $139.00 

The new Zenilh ZYM- 1 2 1 lealures a P3 1 green phosphor 
tube along with 15 MHz bandwidth Switch selectable lor 
40/80 character screen FijLUycoiTLpcrtctblewtsh SO column 
Apple cards 20 lbs 



STAR MODEM 

FROM 

PRENTICE 

LIST PRICE 

$199.00 

OUR PRICE 

$149.00 




to 300 baudclate rot© Compat- 
ible wtOi Bell 103 and 1 13 Answer 
Originate. Full,' Hall Duplex 
Special sell lest features 
PEN-STAB 
ES232 DB25P. E1A 
CND>n£232oF class I Cable 8 con 8 It $19.95 



LOWPHOITLE BASI 
$13.95 PNV305 



SH WT 2lbs 

m m 



4ttfl> , : tV~ % 

MJSm _. *>— ^-t Not Include 



M -"^ $ 13.95 
PNV-312 TKAY »A£EMOUWT 



VACUUM BASE 
S3 1.9$ PMV-3S0 



FMV-304 
$ 18.45 



^ 



n *?■**' 



PNV-371 

SOLDER* 

IKON HOLDER S oi. (5.95 



HORIZONTAL JAW VISE HEAD 






STANDARD VISE HEAD 
$16.95 PNV-303 

SH WT 21bs 




PNV-333 $39.05 
sh wl 8 lbs 
RAPED ASSEMBLY 
CIRCUIT BOARD HOLDER 



STANDARD BASE PNV-300 

SH WT 2 lbs 

$13 95 





PNV-315 $19. M 

SH WT lib 



PC. BOARD HOLDER with 14" bar <& 

FITS & 100 BOARDS ft* » 



m 



m 



DUAL 90 CORNER CLAMPS 
PNV-390 So. 95 ( pa ir) * i « 



SELF CENTEWKS 9 
WIDE OPENING 

VISE HEAD $20 95 



>---" 



PRIORITY 




VIKF APPLE DOUBLE 
DENSITY 8 DISK CONTROLLER 




Vista introduces high-speed. DMA data transfer, and high- capacity IBM 
compatible single 2nd double-density data storage to lite Aocle II" 
computet with the A800 Eight-Inch Floppy Disk Controller 

• High Speed DMA Transler ol Data (1 Microsecond/ Byte) 

• Complete Documental ion Provided— Includes Theory ot Operation 
Source Code lor DOS Enhancement Utilities. Schematics and 
Diskette 

• Uses All Standard Apple DOS Commands IQPfN CATALOG. 
LOCK. DELETE LOAD etc I Except tor INIT Which Has Been Im- 
proved and Enhanced in a Vista Formal Routine 

• Compatible Wrih Apple DOS 3 2/3 3. Pascal 1 1 andCPM22(Wilh 
the ZflO Solt Card by Microsoft! 

• Interlaces to All Stwgart'ANSI Standard Eight- inch Floppy Dish 
Drives 

• 2Kx8 PROM Contains Aulobool Functions and All Eight Inch Floppy 
Driver Code Allowing Complete Memory Usage Map Compatibility with 

Apple DOS 3 2(3 3 

• 120 Days Parts and Labor Warranty 

PURT Ml. DESCRIPTION 



LIST 
PRICE 



DUR 
PRICE 



1HSA800 


Controller and disk $595 DO 5559.00 


KIS<i80rj 


When purchased simultan- 5525.09 




eously with one ol the 




PDB vlsis and TEI disk specials Below 



VISTA DUAL S " DISK CABINET 




# Features modular construction with removable sub- assembly that 
allows easy cabinet positioning and mounting 

* Drives out! out lor easy service and maintenance 

■ Deluxe chassis with internal slide allows easy access tor drive 
positioning and mounting 

• Built to mechanically and electrically accommodate single sided 
drives, doo&le sided drives— including the most popular 8-inch 
Winchester and Shugart floppy disk drives and 8- inch siteaming 
tape cartridge units 

* Industrial Quality cabinet with die cast front beret 

■ Meets all UL and OSHA standards 

* Additional Savings* Front and rear retma rail mounts provided at no 
extra charge ino external slides! 

• Desk or rack mountaole 

• Internal power and data cables 
vtsvioo Disk Drive Cabinet 
Shipping Weight 35 lbs 

BUT THE CABINET AND SHUGART 
801 Rs Oft DUWE DT-SS AND SAVE 

With ONE drive 
POBV100S1 With Shugart 8D1R 

PQBV100QI With QumeOT-S 

with TWO drives 
P0BV100S2 WllhSbuJJIlMMR 

PDBV10002 With Dime DT-3 

Due 10 UPS shipping regulations disk drives wilt be shipped separately 
horn the cabinet Don r target to include shooing lor each drive 

15 IBS CI 

PR1S0SKSK $19 95 



List OUR 

Price PRICE 

S495.00 S449.00 



$ 900.00 
$1045011 



$130000 
$1000.00 



I '.. SPECIAL PURCHASE 

v 4! GOLD 

16 PIN LOW PROFILE IC. 
C95 SOOKETS 



Pt 



WW 



T1S-16LP pkrjol 100 $16.00 

TIG 16LP pkg. at 1000 SliO.OO 

OEMS Slock up at thll LOW PRICE 



ELECTRONICS 



k?Ttri i tc> uir pcunotj 

IT rOLCJI Toy* wemK 

t lien t m»mt nu witi i r 




9161 B DEERING AVE.. CHATSWORTH, CA9 1311 

ORDER TOLL FREE (800) 4235922 CA. M, HI CALL (213) 709546 

Terms U5VKA Mi" iwvi l.vt M.'r>-y • n . I. i u:"- funii-. i ■my i"A residents add <& Sales Tax. 

MIMIMUMPHn'AI|irWI>l:|.V:i'.1«l ti«1ii.i-MINIMllMnilt'l'tNi'..1ll.\NriUN[3ol$250tOrthsfirsta 
ttx plus2Sc fririxir-|HiiliiihLHiitli»Hui, 1 1 inli'niiiviTHlltw kill bvlghl qbllecl Justin cose please 
tricludr.- your jitmrn ■ in > ITlii^^ ^utf i'l ti ' illi llli h"* w1flHn4 n.^n.-j' Wt» wilt do our ties! to maintain 
prices thni I k*i>mt » <i i i JK i ;v x -ki :i , m. t ■ < >nni v Tt »K i^-il-os Kis^i on GOLD, not exceeding 
S70O 00 parol nnli'sPrin -.V.ili-li'iilv irYOUun-nli. <ii|nil'lkM1ii'i..iri.lnionlh Credit Cardorderwwlll 
be chara+rrl apprrifrrti ik- ln-ii ilii 
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HFORMAT 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFFI 



nASKIIYfj ALL oALES HfcCORDS - OUR NEW 
M CHANNEL CABLE TV CONVERTER 1 



\ &brt^*rti md & I-!;*.- f^aW ^r^-fc 95 

1 binO Cablet ehjnna»i ^M ■ B ' 

J No MIAUM? ajf^F ^T 



HOT NEW IMPORT' REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER r 



89 



95 

47J.» 

u. ;a 

S71.W 



ImC UdM tItidBi TV 
□n tilr mitch ar.d 



ETCOMKil WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER? 

Sal TV » Dim< 3. 




No,- m;ami 



189 

>MTES PROBLEI 
1 CABLE TV 
•\i\QC "nmwvorma J % 

MMM BT> U.mvlQ'pioffimm.r*] n< I ww.-, 1 

■f Af AT c 9*9 alM omyflrt J mi L 

^rifF M *hi U **|tji-nfl »ftciEh«. m U«<U. CDmiik! u r~ 

He. «4VAtM ' ' 

US 

V TUNER 

10 95 



VIDCOH 20O0 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 



UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER.BANO CABLE TV TUNER 



urn, dtudw^m n ■■ 

[34 9VAIIJ Nu .. ■■""■■-.,:,■. v.j :.■.■■.<■. : £l Up [ 



4 



FACTORY SURPLUS UHF TUNERS 

95 



«.n* HMltftrTI'i, l(C NO- 3AKUM9 



MINIATURE FM WIRELESS MICROPHONE 

.95 




IROPHO 

29 



*7J W 

r.. r - 



OUARTER-MILE WJRELESS MICROPHONE 
& RECEIVER SYSTEM 




|95 



FCC jdikq hrt oy itjI conl 
MlhtlMt fwHM fc HM^ WI t 
Damn ecnitfd Elictrft 

" ' 6 Wo. MaVAHl 




FACTORY SURPLUS VHf /UHF 
TWIN ' VARACTQR TUNERS' 



Adrniril No NC]H!1 
H RAJJ D N f W lotji fp |ju.k1.-nj 
er i tpi- 1 urg i *cri a-mli t qun*0 
TV -FROMTEh&S" A mi-gift 



DUMPING! NORELCO ENDLESS LOOP CASSETTES 



Ifipouibler to Pietd. it triy 
pcteri 

S minutu - He Mf vamm "'c^DLSScS 



IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEM! 





W'LM! 
■Ml tf 



90PERJ 
95 
u*s 



Nn. MVVA374 

SALE OF OUARTZ BATTERY^ 
OPERATED CLOCK MOVEMENTS' 

IB 4 f l> -nw-1 ■<*>■*■■* ■ t">* 

Mm flatmmy H« M IV ft MM 

I 34-9UA54j"> HMD 



I Am 



20 AMP REGULATED 12VDC POWER SUPPLY' 



llfiviac-iaiMf IJ5«liM 
■ad f Ji '«- ? i md >m Iwn iUt>^ 
tuni-ht rWm. 5M ' -wjti up la 

J.DOftPf. P ili*"Hr,(..ljcCD^ 

"i>-l * rO VAC No MJVAW 



■ SS4 5S «9«*i ^n 



tf£0 



OUR LATEST 98 PAGE 
F ASCI NAT IN G CAT AL OG 



Tjrffi Wiela (k cic-r II 




le^eOEgcO 



ETCO ELECTRONICS 

NORTH COUNTRY SHOPPING CENTER 
PLATTSBLfRSH; N.Y. t2M1 
£*■**•: p ,'.i- ordvr, pba>* V. i ■ & Wnlaruid OK ISd- r* ihCDD'i Add 1 i\ 
lotUFW Mjfidl.nq ^."n-rf^rMUdl NT lUH midtnli hU ?*■ uhn 1». 

Oj *lir li i>p.3JI inquuvii. imiil«d 0\i i Ifliphana «rdai drik fii-pfr LlCiru 

U> 1 -&1& 5B1 S?M. 



124 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



For 



service 

USE 

ZIP 

CODE 

on 
all 
mail 



Equalizers Mixers^ LED Meters 



COMPARE! 21 BANDS 




I A Oiw Half Octavt f Q lor LESS ihon molt 10 bond IQi. unique LINEAR 
Mirror image Circuitry. Tolally sliminjles snap-on. Gentrjies a TRUE tlSdb Bonjl 
I 2nd Cm on EVERY SANQ wiihoul band to band phjse cancellilion or rainbow elftcl. 

I* Super Low Noise J-Ftll OH ALL BANDS ■ Rcqulated Power Supply 
- Slew Rate: "13 Volts' per miorosetond - Buin-in Record Switching - no need to re-patch 

| And as always with Aaron-Gavin Instruments. Lowest Noise. 
I Lowest distortion and Great Over-All PROFESSIONAL Quality. 



GRAPHIC EQUALIZERS 



LED METERS (All Iniao/ared circuits! ) 
DOT or BAR Partem. 3 position range switch 
Description Kit Mlg. 

Front panel mount only 

10 LEO (Mono) )«,t0 15S.S0 

!0LEO(STir»0) : «2.30 ' »U.OO 

coDlnel sr Root Mount; 

M LEO (Mono) (50*0 " SM 00 

40 LED (SIKH) O H'.OO □ SM.BO 

Pawn to - Tide 1 

HolldH ortcci qocd nnly ts Jliiuiry I igS? 

I Order wltfi this Coupon or send tor product specifications. 

Check doi tor the tram oi your choice sens crteck, money order, COD or viso. Hotter 

I Chorge. Your card number . Exp. dote 

I Add *7 00 lor shipping and handling Check Frta. Range ; 16HI-1BHK2 D 20HI-30KHI 

I ChecK style : Pack Mount □ Flat Canine! a upright Cabinet 



Description 

131 Bono Sterto EO 
31 POM Mono Ed 
2IBano$rir«EO 
(It Bun: «cr,c EC 
11 aoncsn.-eoEC 
II Bono Mono EQ 
11 Bono Sr«t«o EO 
$ Bono Stern EC 
3 Bono Mono EO 



KM 

S!?»5« 
S1S70S 
1205 01 
J125 05 
11 U. 94 
I 75 M 
•129 SO 
1 M SO 
I 4S.U 



Mtg. 
154454 

: 1322 53 
•421 .02 
11S0«4 

: : t230 00 

115157 
: 1 *24) to 
'. I tm 99 

' » 98 2? 



NAME 



PHONE 



ADDRESS 



ICtTY STATE ZIP* 

Aoton-Oovln, 1SO1 E Deere St . Oepr. is. Soma Ana. CA 92705 Phone: (714) 997-6710 
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SURPLUS BONANZA!! 

comply Selectric' WORD PROCESSORS 



These fantastic office machines originally sold for over S3O00.C0 each. The 
system is comprised of a heavy duty, unique designed IBM Selectric I/O 
PfinlefrTypewriier and a Console Unit which combines the CPU/Pwr. Supply/ 
Storage Media (mag card or cassette }- The printer is a quality Sefectric type- 
writer wilh self contained solenoids, aux. keypad, solenoid dnvercircullry. 
etc. WORTH OUR PHJCt" * MORE FOR THE PRINTER ALONE. Fantastic 
interfacing possibilities as 1/0 machme/ierTninai- These amazing machines 
are used. otMease and are Tully tested 4 operational when shipped. Schem- 
atics included. Takes std, mag cards or modified Phillips cassettes with rr.cial- 
ized BOT 4 EOT sensor tape. 

- USE AS A TYPEWRITER I/O MACHINE OR WORD PROCESSOR - 

Features: 

* "Seleclric I" T^pawrllBf /Printer w/TTl I/O 

• 15" Carriage {frame] 
•Carrttpondflnce Cade 
•Takes Std. Selectric" Type Elements, 
■ Primer may be direel driven {parallel Input) 
•Small, compact tiie 

• LSI circuitry 

•Full record /playback operation 
•Editing, adjusted margins, repeat & more 
•Full automatic cipabilillss £ features; 

am o- under line, auto-centering 6 more. 
•*JJ- ^^ I •Searching, capabilities 

tficIudoS rrTjg. CHSS6ttt Or" Cif.'d TYP* 
O'Crrrfr.'if nor tncfudttd Add S-fO 1$r pkg ana 
hdtg., pa/ shipping on a/n.-va/^ Shipped va 

irtoror tttnght. 

-SELECTRIC WORD PROCESSOR- 

TesiMcf jnd Oporctian^i 

Single Cassette or Card $595—. 

Dual Casstllt nr Card . S795«*. 

Opara tor's Manual $20ea. 



jS*" 




QUANTITY PRICES 

A \- y;: />'■■ i SO'iv v/tt cannot QkisruniiM: choice at cnsselH? or 

card units 

- ALSO AVAILABLE - 

TTY ASR-33 TELETYPES S99-00— 

Used, wnote. Untested 

Used and new bargam-pneed mmi-l loppy drives Wmchesier drives carindge disk 

tinves. storage mo-dule drives and much much more 

— WRITE FOR OUR BARGAIN-PACKED PERIPHERAL FLYER - 



Computers, 
peripherals, 

Unlimited: *» 



WA HE HOUSE 
1R G'tniEc ST K»v«rhilK M»»* 01830 



MALL ORDER 

to* ?04 Htrntoik, K;H C3S^a 

TELEPHONE ORDERS 

617/372-8637 

Sony No Collect Cftlla 
l " .le ef pmur. A VfiSl. rt, i ■ 
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QUALITY parts at 
DISCOUNT PRICES! 



TRANSFORMERS 



4PDT RELAY 

• -i* 5- 1 1,T| I » 
>}1Hlll[ or 

* UJMd Ltul lu-lf i*.'»d 

$1.70 EACH 

LAIWI QUANTITIES AV^U A BLE 

SOCHE T3 FOB BELAY IK 444* 



120 volt 
primaries 



% 



e VOLTS .1 150 m* $1 is 
12 V.C.T. at 500m* «50 
16. S V. at 3 AMPS S6.50 
fa VOLTS >l 1 AMP **.S0 
2BJ lfCT II 2.8 AMPS550 



MINI SIZE 
BUZZERS 

i% to 3 vol i « 75tea 

WITH WERE LEADS 

ijflo 3 vol In 75* sa 

WITH PIN TERMINALS 
3 to 7 nlli 

WITH PIN TERMINALS 

750 each 




OPDT RELAY 

aromat 12 VDC 

HL2-P-DC12VDC 

oomprtfrt ilr« 
10 Amp contact ■ 

PC. mount 
$3.00 



COMPUTER 

GRADE 
CAPACITOR 

3,600 mfd, 
40VDC S1.00 

l 5/3" DIA, X V HI 

6,400 mfd. 

60VDC $2.50 

1 i/e'cu. X 4 1/4* 

20,000 mfd, 25VDC 

2 " DIA. X 2tj" HIGH $2,00 

22.000 mid. 25 VDC 
"oiaX 2 i«*„^.. S2.50 



n 



22,000 mfd. 40 VOC 

DIA. X 6" HIGH S3.00 
45,000 mfd, 25 VDC 

01A. X V HIGH $3 50 

52 .000 mfd. 15 VDC 

2" a i>x4lA',«» $3.00 
72.000mfd. 15VOC 

DIA, X "." HIGH §3 .SO 



CLANGS TO FIT CAPAC<fOP5 504 t 



MITSUMI 

MODEL UES-A55F 
VAR ACTOR UHF TUNER 




16.5 VAC 1 AMP 
CLASS 2 XFMR 



TYPE N 
CONNECTOR 

KINGS WJ526 fl/U 
FITS R5S5, R558, 
BGl<ll, RG1 1 !!, RS223 
SOLDER TYPE 
41.75 EACH 
TO for SI 6.00 



RFI 
LINE FILTER 

w tor lln* lo linn 

■*V '. It Fin« to ground 
KWk rwii* iuppf*AtJon 
iTSrf CORCOM i* IOK0 
R*t*d: 10 jimp 
115/250 v 50-400 hz 
$3,75 &a. io foe 935.00 



SUPER SMALL 
PHOTO-FLASH 

170 MFD 330 VOLT 
P 1 1lf< V 

2 (or SI. 50 
10 for $7.00 



750 MFD 330 V 
PHOTO FLASH 

1" HIGH X (4jP» 

1 1/1|" DtA. ;'*>£■» 
51.25 EACH •Si- 

1.0 FOR SI 1.00 Ufla 



*S FECIAL I!* 

10 MEG POTS 

* lor *1.00 
10 lor S 2.00 

100 lor 

S15.00 



2 "DIA. 1V2WC 

BUZZER SPECIAL 

50* each 

fO lor 54,00 
100 lor 535.00 



L.E. D. s 

STANDARD JUMBO 
DIFFUSED 

BED 10 FOB 11.50 
GREEN 10 FOR 52.00 
YELLOW 10 FOR 52.00 

FLASHER LED A 

S VOLT OPERATION " 
| JUMBO SIZE 
2 FOR 51 

Bl POLAR 

2 FOB 41,70 
SUB MINI LED 



LED ,'■ 
RATION Q 

IZE ■ 

,70 *l 



,07B*X .098" 
20mA it T.TSv 
10 FOR 51.00 
200 FOR 518.00 

QUflMTITY PRICES AVAILABLE 



tit) 





CANNON XLR 
CONNECTOR 

J PRONG 
CHA55IS MOUriT 

00f*ECTCRl 



" ALLIGATOR CLIPS 
7 clips for $1.00 (s; 

100 clips lor $12.00 
500 dipt lor S50.00 



12.00 EACH 
10 for 519.00 




RECHARGABLE 

SEALED 
LEAD -ACID 
BATTERIES 




VOLTS e 

3% X 2 X "Of IN 

$1000 

VOLTS 7l/i ANpy 
U; X 2 X <•% in. HR 

$12,50 






RF 901 

MICROWAVE 
TRANSISTOR 
S3.00 EA 



ALL CLI CTROflKS CORP. 



905 S.Vermont Ave. 
PO 8QX 20406 
Los Angeles, Calif. 90006 
(213)380-8000 

Mon - Fri. Saturday 
9 AM -5 PM 10 AM -3 PM 



• Ou*nhji*i L-rniTPd 

* W>n Oidn JIOOO 
-Add 5 2 50 

Snipping USA 



S S5 
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PU'S& SUPPORT CHIPS 

— nt t^* ~ a - w 

~ UK »' " ■■* 

~ ■*-' 0B c» - lis 

- II* 

- IMS 



TRANSISTOR SPECIALS 



A5W 



ROM': 



RAM's 



ill "a**™ - *** 

£ gfc, -f g ss, : 3 

•7SI10 - 1*1 

mm - i » 

SK, : 18 

STsi?«II*ai - l-M 

IllfAl - 3*h 

UART'a 
ATVIOU - i a "SH* - MS 
twi«» - >» commit - i-n 

m*i - IJfi AVJ-BTOS - i» 

INTERFACE SHIFT 

£r DRIVERS REGISTERS 

JJ* - t -2 MMHefl - 1-71 

{*• " JrJJ MM1403 - 1.71 

53 2K MM'jOli - JM 

PHH i* MM»!C - 2-90 

- i.» 

- ZJB 

- Jj» 

- J» 

upiNHEA , EtHS...Ti i .7' SJil.oo 

IE PIN HEADERS-- - .40 

2IPtNHEADEftS - .75 

4aPINHEA0EflS- 1.10 

50 PtN EOQEB0ARD CONN 3.9tj 

Si PIN CnfiESOARD CONN 2.GQ 

BQPENHIGHTAWGLECONN 3.96 

20 FIN RIGHT ANGLE CO WW 2-25 

»i*iHftlM0NC<WMCT0nS . . HZ5 

«PIH n IB BOH CABLE CCNri: 137S 

MPlN nifi BQN CABLE CONN «JH 

10 t>JH RIBBON CABLE COHN II ..BO 

PAIN7ED ClNCUtr B0*HD 
4' . f U0TJ (JL i Si DE3 tPOxr a0AH |j t, " THICK 
IAh -S/CLlO 



- H. HOH - 



7KIE 
MChE, 

Hem 



MCI IK 

X»1 - 



TI P 111 

URF*«tiVTlUKWSTDlihl 
J*07nNPW»T03 
,-MP73PWf S.TC1 , 
JfOiJTNrKjiM , 
2K»HHPNbT0-)U 

3KOS HPH SJ TLVM 

xowwurau 
aMMMMtlTa) 
XMH HPH Si TO- 1 
3MRHH-P1LTO*: 
IMWk^Mt'TO'SD 

■wanHiiPUTe-Ba 

TIP 31 1 NPU .Bi TO »* 
Tl"lJtPWU.TrJ.ar) 

T*iipnPi. 

'■!• W PMF Eh UH 

riminpntuij 



. fi'HJH 

.* m 

I s 

I « 



SPECIALS 

21I4L-4 » 1.7B 

8x300-SIGNETICS16BIT 

MICROCONTROLLER 89.00 

10 « 8164E 64K RAM (150NS) .... 99 W 

DOUBLE SIDED DIP RIBBON 
CABLE JUMPER ASSEMBUES 

14 PIN «' LONG t 2.00 

1IPIN12'LONQ I 2.S0 

RS 232 CABLE 

10 Conductor, t 22 color coded wiro, 

gray PVC outer cover, \" diametef 

,40 per ft. - 1007*30.00 

Add 20% postage, for orders under 100'. 

Add 10% postage for orders over 100'- 

SPECIALS GOOD THRU JAN. 1962 



CRYSTALS W,45ob, 

2-DOQMHi E.1.4fMH± 



I kOS-r tiL.lSS VECTOR BOARD 



1rl&" tJ** wtth IflO* *p**iq 

4!i"x6!4" $1.95 



DATEL'5 DACOaeO 

8 bit DAC - $7.95 



14PlH*'LOH6 *2.HD 

1« PIN 13 "LONG fiR 



PlUHCON SAD 1034 ANALOG WLAY LINE . . tM.S 






T4U3 



Hlltl 
Hsia 
MJIH 

MS17I 
H^IJi 1.90 M4TV 

nsim is Miv 

Htl« I «. H33H, 

M315J I 10) J4«3H 

7 ■; --■ i a. nm 

H4H? IB 



7 WATT LD 65 LASER 

DIODE IR £8.95 



25 man Inrri Red PuiM I SQ 5006 kjltiv > 
lj*w0twJi lS|»ciJ>i*t,rpdrLrdsa7l, f^4.ds 



2N3S20PFET t AS 

2H&457NFET I ,<B 

aWJfriSUJT J « 

EJt 900 TRKKJER DIOOES 41*1,00 

2W 6023 PROG OJT * J6 



DISC CAPACITORS 

1UF1BV JLVJl.QO TO/WW 

.Q1UP3SV. .. . lfl/H.QQ.. .. tOO/t-5.BO_ 



IN4T4e(tN914| IB/1.00 



3 OCIj Mil: 
3 57 MHz 

i-CCOMHi 
5.CO0 MHi 
« 000 1,'H; 



PJ.CCOW.-'.- 
IB-OoaMH.- 
B.000MHZ 

13.432 MHz 
».0rDoMHj 



741X1 
7411 

7413 
7414 
T4» 
7417 
•O- 
74» 
74M 
74J7 
74» 
7432 
7437 
74M 
7440 
7442 



7447 
74» 
7471 
747J 



TTLIC 

7474 - 
74?S - 
HTft - 

urn - 

74*3 - 



7* - 

7411 - 

74B - 

7« - 

74H - 



JJI 7*107 - 

J7 741J1 - 

.17 741H - 

» 7412J - 

.30 74135 - 

.» MiM - 

.17 74144 - 

.27 7414*" - t 

27 741» - I 

.27 74161 - 

IT Ml S4 - 

46 7G1M - I 

.70 Ml» - 

.75 MTS7 - 

H «W - 

[T 74E0-I - 

JB "1« " 

J6 Hit) - 
74IH - 



SERIES 



741B - 
74IH - 

nm - 

?4I7S- 
74174 - 
74l7( - 
M17# - 

-*'■'? - 
741(0 - 
741H - 
74113 - 
741» - 
74111 - 
?4l» - 
74119 - 
741»4 - 
74I1S - 
74IH - 
741W - 
74373- 
74779 - 
J4» - 
74357 - 
743H - 
743K - 



■2 M- 



.i.w 
2,7ft 



DIP SWITCHES 

CTS20S- 4 4KrSrTK>M!.25 

CTS30S. J HPQ&ITir:^ 1 50 
CTS7W-I0 uroSITifiN 1.95 



MINLATLJRE MULTI TURN TTUM POTS 
SfJL 1flO,B0Q r IK. SK r -UK, B0K r a»t . . ,t7B MC h 3;U.OO 



N0. 30 WIRE WRAP WIRE SINGLE STRAND 

100' ti,4fj 



40 CONDUCTOR 3M CABLE. 
J2BWIRE 



FULL WAVE BRIDGE 



PHV 


JA 


■A 


25A 


1M 




: 140 


300 


10 


130 

1U 


320 


-MM 


|JM 


330 


GC0 


■ n 


' X 


4 40 



S.P. 1200 orwi cc4 



DP 400 c*fti c 



DIP SOCKETS 

SPIN .17 72 PIN 30 



74LS SERIES 



TOGGLE SWITCHES 



"- 1 "'- °™°"»» 



SCR's 





l &a 


EA 


35A 


11 PA 


IX 


46 


8Q 


1.* 




::■: 


n 


H 


t.90. 


9.00 


•rXH 


1 3D 


1.40 

r ttl 


3.6Q 


i2.tr 


««; 




15.00 



TRIAC's 



PRV 


■A 


tM 


3H 


100 


45 
94 


1 30 


i K 

: io 


*K 


1,30 


I DO 


i.iti 


eo: 


i.m 


? n 


(JO 



LUI! il-.rjETECT0H , . J.-HM 

FMoflPHgiiJiRAHi; 4 .eft' 

HEP. >ILLQW. IjREEN* AMO-EnLARGfLLDi 2 _ ., .5 11 00 

niEO'Gn.EENHIPCIUUtLEO'i .. I ,S6 

MLEP95 ift LED 4.75 

MHDI4H PHOTO OAP.L.XTOB _ .% ,B 

TILIISOPTOISOLATCrn . 4 .85 

Il-SOPTOISOLATOH 1 .46 

..<f 11.00 



3JSSI 



SFC 3301 - 60 PRV 30A 
FAST RECOVERY DIODE 135ns) . 



12_25_ 



TANTALUM 

47UF35V 5.-51.0O 

.SSUF35V SfSt.W 

1UF35V S,')1.00 

2.2 UF 20V &>*l.00 

3.3UF20V J. ll.ro 

-1 TUF25V 4/tl.OO 

S.BUf 3SV 3/I1.00 



CAPACITORS 

10OF3SV -* JO 
22UF 10V - « JO 
15UF16V 3m. 00 
30UF5V 6/H.OO 
33UF20V 
4TUF37V 

geuFiov 

120UF9V 

200UF2W 



20KV250MA DIODE 81 .90 



SILICON POWER RECTIFIERS 



* .00 
$ 86 
♦1-130 
t .7G 

tl.TS 



SANKEN 
AUDIO POWER AMPS 



Si 1020 G 20 WATTS 
Si 1050 G 50 WATTS 



.327.50 



PRV 


1A 


3A 


12A 


50A 


ISA 


240A 


100 


.OS 


.14 


.35 


.90 


4 25 


B.Od 


200 


.07 


JO 


.40 


1.30 


S.2S 


3.00 


ttO 


.09 


26 


.66 


1.50 


0.B0 


12.00 


000 


.11 


.30 


.90 


: M 


8 SO 


15.00 


soq 


.15 


.X 


l.OO 


2 60 


10.EO 


IS 00 



74il03 
:*1K< - 
74L9S - 
J*.J04 



IN.5H - 

Htm 

NL» - 

T*LtZI - 



n. :■■*- 

NLSAZ 
M4S4T 

7W.S51 

TttSJ* 
T*37t ■ 
!«.S?I 
74LS43 



Ml.VB* 

HUltt- 

MLS1E3 - 
ML11I4- 

mliim- 



3* SIM- m 
74L1IB- * 
NLI1B1 - ■ 
MI.51H - t * 

?*.S1» - * 

MUfHV~ w 

ML11P- ■** 

MLI1*- ■■■ 

7*kl1«>- H 

HUlkl - m 

HLSrfl- -» 

Tttsita - *• 

HL'SliM.- ■ 
THUS- I = 

J*fil»- »75 
74* sura- i.H 

P4LII7H- ■ 

34L&IW - * 

74U171- ■* 

74LI1I1 - t IS 
ML51»- 72 
74Ltlll - -7* 
ML5193- *• 
HLSlU- ■ 
74LS1IH - 1 '■= 
MLE195 - » 



MLSW- 

--!■.:::■ 

Hb.S340>- _ 
TtLSMI - ■ I 

74£M1- 



?*L51fJ 
T4LSTH- 

?^. 5 ac 1JQ 



Mt«T3- 1 

tn.tjn - l 

J4LKH- . 

MIH70- i 
IlLEC - l 

4ILSS1 - [ 



LINEAR CIRCUITS 



1.25 3,00 12.50 2A.00 



CLOCK CHIPS 

. ,.44.76 MM53I6 
MM53H7AA,.,,5.» 



200 PRV 1A LASCR 95 



RS232 
CONNECTORS 

DB25PmalB 52.75 

DB 25S female 3.75 

HOODS 1.B0 



.5V at 800ma SOLAR CELLS 
3 "diameter $4.35 



7 SEGMENT DISPLAYS 

FSC0024-4 digil DL-TOT C-A. .3' . 

, . 15.95 



C.C.8- 
FND503C.C. ,S" 
FNDS10C.A..5" 
QL-704 3" C.C. . 



DL747C.A. .6-. . 
FNDSIO.B^CA ... 
FND903.8-CC ... 

MAN5C.C.Gre«i 



MANa2C.A Yellow .1 75 



Ktxi - 
LrSS 

LfXS- 



CUCH - 7 71. 



:■:■: 



- i« 



Tt«I cr - » 
TUAICN - IH 
LUJI. - IB 

REGULATORS 

LMJ1TT II » THLW. \ 41 

LMB7 H W. LM30K * 7» 

I3HGKC 4V it tA **» HJK-1Z, IB w 34V II » 

723 t U WIM.Li '- 

H?S UaiW l-M 15. iflwMV ■ 05 

7BM06 t J6 LASUia^lJVlAiJK 



POSTAGE ADD 10% FOR ORDERS UNDER 120.00 
RATES ADO S% FOR ORDERS BETWEEN £20.00 AND fEO.OO 

ADD 3% FOR ORDERS ABOVE 150.00 



TERMS EC* CAMF3PJt>Gt 
Dfl HOMET OfUKR 
COO fHJfrCHASE OMXIt OH 
MkVMUM UAA. CAOER » 00 



SE TO CHECK SITO *. JS f Ofl iQUH CaTalOC 

ItLEPHOHt. HATUPIW3 TRANSlSTOItS 6 

OlaAGE I20.W fUCTIF^rS 141 HAMPSHIRE 

4T.CAMI«IDG£,MA51 mm 



SOLID STATE SALES 

P.O. BOX 74D 
SOMERVILLE. MASS. 02143 



TEL. (617) 547-7053 

WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 

21 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 
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VIDEO 

36 Channel Up Converter 
for TV & VTR at* vhf to uhf 

1-3 pieces 

s 29»i 




4 pieces & up 

fc,*#ea. MnOI V573G 

O Allows complete programming of VTR 
O Watch or record any combination of 

standard or Pay-TV programs 
O Receives Midband and Superband 

channels on UHF 
O For Beta/VHS type recorders 

BRUCE 37- Channel 
Wireless Remote Control 
TV Tuner bwmfcr 500 

1-5 pes, 

'logs 

6 pes. & up 

5QQ95 
«f«Jea. Reg S1 99.95 

O For all channels; for all TVs 
O Red LED channel readout 1-99 
O Master power switch and fine tune 
controls on remote O Easy to install 
O Scan channels up and down 




1 




T TEKNIKA Wireless 
Remote Control TV Tuner 

S 109S 

Reg.$169.95 

Model 6301 
O Easy to install; just 4 wires 
O Electronic channel selection and 
indication. VHF: 2-12, UHF: 14-83 
O Ultra-Infrared Beam Control 
O Master power switch 

Video Control 
Center 

Mode! VTS-157 



s 59 



95 




O No need to 

change cable to access input to TV set 
O One output; 4 inputs 
O No AC power required to operate. 
O Auxiliary input and output 

CATV 30-Channel 
Remote $70 95 

Control model bsc- 8c f SI 

Consists of 2 units remote control channel 
selector with fine tuning, ON/OFF switch; 
and converter body. 

TV Accessories 

7002 2 Set VHF/FM Amplifier $ 8.9S ea 
7004 4 Set VHF/FM Amplifier $ 12.85 ea. 

Coax Accessories 

DCS-A/B CATV/MATV Switch $9.00 ea. 




855 ConkHnSt. Farmingdale, N.Y. 11735 



■ Master Charge 

■ BankAmerlcard 

■ VISA ■ COD 

■ Money Order 

■ Check 



ADD FOB SHIPPING 
AMD INSURANCE 

Id I 2S0 00 
1251.00 111 MO M 
501 00 In 7M.M 
731.0011 1001.00 



S * SI 

■ so 

11.10 

12.50' 



N.Y, State residents add appropriate sales lax 

Minimum older £25 plus S4.50 shipping anO handling. 

TOLL FREE (800)645-9518 



i in N.Y. State call (S16) 752-0050 . 



ELECTRONIC KITS FROM HAL-TRONIX 

2301 MHZ DOM CONVERTERS. TONES IN ON 
CHANNELS 2 TO 7 ON YODR OWN HOBS T.V. 
HAS FREQUENCY RANGE FROM 2000 KHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUU CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dleh type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) $49.95 

II.VM cm* * mtlng*) 

2304 MOD 2 (Basic / Pre-amp) $59.95 

(Lnclud*. CM* 1> lt11 Iftffl*) 

2304 MOD 3 (Hi-Gain Pre-amp) $69.95 

iinchub* e»M i tinirflt) 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) S24.95 

Assembled J34.95 

Slotted Microwave Antenna For Above 
Downverters ,. £39.95 

PREAMPLIFIERS 
HAL PA- 19 — 1.5 mhj to 150 mhi. 19db gain operates 
on 8 to IS volts at lOma. Complete unit S8.95. 
HAL PA-1 ,4 — 3 mhz to 1 4 gtu. 10 to 1 2 nb gain oper- 
ates on 8 to 18 volts at lOma. Complete unit SI 2. 95. 

(The above units are ideal for receivers, counters, etc.) 






16 LINE Touch tone decoder ki 

P,C, BOARD AND PARTS 

12 LINE Touch tone decoder ki 

P,C. BOARD AND PARTS 

16 LINE Encoder kit, complete with 
case, pad AND COMPONENTS ....$39,95 

12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ..,.$29.95 
#•*•»• *•****»• *#**•**»** ****** 

MANY, MANY OTHER KITS AVAILABLE 

Swid A Ji UOme c: SjLSJL Iw Wtof-frtatlen rjnd njf-Brr Oft c :h*r 

HA L-ffcOtfX praductL To ot6*t by ptKot , 1 -31 3-141- 1 761 . 

Hal-Tronix 

P.O. Box 1 101 
Sauthgat*. Ml 46195 



DftH U QVirt 130 <X> VU It UUfMA HMT» AD I.Jt[»l 

em mm vmai adhikmai n^iui *u uqu»ted 

MrLHMAlMti U j, H>fQ|IUMLIil *K> HAU4& OtAUI) 
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FREE! 

1982 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 

Send for out Free catalog and become a 
member of our exclusive Pak. Our . » 
members receive Poly Paks' 
exciting catalog several 
times a year. We offer: 
Penny Sales, Free 
Piemiums and Low, ' 

Low Prices on a wide variety of 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Speakers. Audio 
Equipment, Rechaigeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage o! our 25 years as America's 
foremost Supplier of discount electionics. 



RUSH ME YOUR FREED1SCOUNTCATALOG! 

NAME: 

ADDRESS: 

CITY: 

STATE: 



_ZIP: 
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CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. Box M2, RA-1 

S. LYNNFIELD, MA. 01940 (617) 2*5- 3828 

* ■ 
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FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model A501 Power Amp 

• Pure Class A 25 W + 25W 

* Switchable to Class AB 100W + fOOvV 

' Switchable to Bridge Class A 100W mono 

• Switchable to Bridge Class AB 300W mono 
' Frequency Response 5-200KHZ (-1dBJ 

■ Signal-to-Noise Ratio 120dB 

■ Non-magnetic Chassis 
"Out-board" comprehensive protection 
circuitry 

' DC circuitry with limited use of NFB 

* High Efficiency Fluid Convection Cooling 

■ THD under 0.007% 




$299.00 



Model A502 DC Stereo Control Center 

* Direct DC coupling from Input to Output 
' DC servo circuitry 

* Cascade FET Input tn all stages 

* Separate Moving Coil RIAA amplifier 

■ Distortion below 0.005% (3V) 

■ Max Output 15V 

' Frequency Response 20Hz-20KHz ±0.2 dB 
' Maximum Phono Input 

MC = 16mv RMS (1KHz) 

MM = 270mvRMS(1KHz) 
' Built-in Headphone amplifier „_ 

* Relay Output Muting Sa 00 




$349.00 



Model A1033 Integrated Tube Amplifier 
■ Latest Japanese Design 
' Distortionless Output Transformer using 

special winding techniques 
" Most circuitry on PCB for easy assembly 

and humfree performance 
' Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 
(near class A performance) 
' THD under 0.4% 

" Frequency Response 30~30,000 Hz {-JdBJ 
* Separate Pre-Out and Main-ln 



Krr ONLY 
S499.00 



i*> e c $ - 

■ "# AS S £ ' * 



$499.00 

Send $5.00 lor each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 




TRITEK 



MOOSE™ 

National Semi LM396 is a 10A, 70W 
regulator adjustable from 1.25V to 
15V. This new regulator has current 
limiting, thermal limiting and is 
immune to blowout from overload 
and shorts. TO-3 package requires 
only 2 external resistors to set output 
voltage. 
LM396 with specs $19.95 

SUPER CAP 

How about a One Farad (That's right, 
1 Farad) cap for use as a reserve 
power source for memory backup. 
No more worrying about NICAD 
charging times or failures. Supercaps 
supply up to 10mA for 30 seconds or 
luA for approximately 1 week. Only 
1%" dia. x y A " tall. RC. mt. leads. 
FAOH105Z5V $10.50 

REMOTE CONTROL 

TRANSMITTER/ 

RECEIVER 

LM1871/1872 chip set has the RF and 
encode/decode for up to 6 channels 
of analog or digital link! Never an 
easier way to control toys, industrial 
processes, security systems., .etc. 

Low power for battery operations 
(6V). Interfaces with standard hobby 
servos or control instruments. 

LM1871/1872 set with specs $15.95 

D SUBMINIATURE 
CONNECTORS 

(Compare these prices!) 

PLUGS 1-9 10-24 25-99 

NEZ9P $1.95 $1.75 $1.60 

NAZ15P 2.35 2.10 L90 

NBZ25P 2.60 2.35 2.15 

NCZ37P 4.55 4.15 3.80 

DDZ50P 5.65 5.15 4.65 

SOCKETS 1-9 10-24 25-99 

NEZ9S $3.10 $2.75 $2.50 

NA215S 4.20 3.75 3.45 

NBZ25S 3.35 3.05 2.85 

NCZ37S 8.85 8.00 7.35 

NDZ50S 11.65 10.60 9.65 

7808 N. 27th Avenue 
Phoenix, Arizona 85021 

ORDER TOLL FREE: 1-800-528 01&3 
(Order desk only) 

TERMS: J1O.0O minimum order. 

Visa, MC, BAC, Check. M.O. or UPS CO.D. 
U.S. Funds only, AZ residents add 5 l o sales tax. 
Prepaid orders over $50 shipping prepaid. 

OTHERS: Add $3.00 shipping & handling. 
Add SI. SO for CO.D. orders. 
Outside U.S.. add 20V 
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TRS-80® DISCOUNT 




BUY 
DIRECT 

, waiM *wml 

1 -800-841 -0860 toll free 

MICRO MANAGEMENT 

SYSTEMS INC. 

DEPT. NO. 1 5 

Downtown Plaza Shopping Censer 

1 15C Second Avo. S.W. 

Cairo, Georgia 31723 

911,377-7120 Go. Phon» No. 

Write For Free Catalog 




(■Sftsiwiii^ - 

ITdlazing new trails in 
electronics since .949 



MJtQN/COUfiiet COftPQFLAHON 1 MOO S*i rnmorrt? t+\l& flta 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 

CHECK OFF THE, BOOKS YOU WANT 
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PRICES GOOD UNTIL FEB. 28, 1982 



CilY_ 




ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 83. Massapequa Park. NY 11762 

Number n< books ordered I 
TOIsl Pnca Of Book* ... 
Sales Tax (NY Slate Randoms ontyl 

Shipping and Handling 

l?5c 1 or 2 books 25c each addl bookl . . 

TOTAL ENCLOSED 
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MICnnPttOrE:SS0FtU « MEMORY * INTERFACE 



flAMS 4027 r2Bgr.S|14.25 

ZlOt Ll»..4-i S2. 70 41iailWrt3i 4.95 
Z-80A fl.BO 8080a 4.80 2102 1 1024*1) 3.20 4t1B(MQnaj 4.50 

6502 7 64 BOSSA S.70 2112 [3«tv*] 2.60 4 1 1 8 i3DT>S| 4.10 

OBOO 7.&0 B03B 5-50 21 U 3.20 4104 (JOOnSi 25-40 

6»2 T1.48 B060 95.50 31141-2 450 B156 7 40 

2147i4Kji1| 6.64 

MISC 

82 82 

8288 



KflOA SUPPORT DEVICES 

6520 Sd.eS 8251 $4.00 



B2B3 7 50 

8257 10.00 

6259 11.50 

8275 32.00 

8279 7-2G 



6522 9 95 

8212 2,25 

8210 2.00 

S224 2.&0 

822a 4 60 

8238 450 

EPKOMS/PflOMS 

270S $6.20 275B tlJM 

2718 7.30 H3SS 5,80 

2732 18,42 8748 37,70 

MICROPROCESSOR INTER 

8T26 52.15 BTS7 

BT28 2.30 8TS8 

8T9.5 1.49 74LS24 

iTH I 49 



(5.72 8288 12451 

8,72 4NS1771 24.13 

16KRAM 

EXPANSION KIT 
For TRS-SO(Mi)dal I or III), Apple 

or PET compuiofs 
Set [S pet. UPD41 6C-2 (200nJ r M6,95 
0*14 Firrnnhau wilh purehais on rtquaat. 
FACE Id 

7415242 51.75 74LS245 82 85 
74LS242 1 79 74LS273 1.69 
74LS244 T.10 74LS373 2,ft0 



AMP SWITCHES 



928 SPST S no: (vrcwof S4.&B 958 SPST 8 pes Law Previa S4.28 

930 DPST 4 pa* w/'eavtt 8 45 920 SP 10 pot P.C. Rotary 7.81 

932 SPS.1 ^ pes w.-ccvci JOB 921 lijpni F.C. Rnliry NCD 6.81 

933 SPOT 4 pmjj w/cntffl.r 8 82 927 36 pgi H»x OIP Switch 4,28 

£261 00 3!i Digit DMM with LCD Dnplay Si 40. 

£261 10 3*i Dijj-i: DMM wllh LCD Oriplav 1B9. 

EZ6220 3H Di fl «[ PMM m[h LCO Oi*pl«v , 133, 

SPIQOOf F.E.T. Inpul Volt Ohm, Mill iammater 108, 

SPIfl PoEk«E Sli* Volt-Ohm MiHlArnrfl.diar 19. 

SPBO E^!i.> Eiens-livo Vu l-Orm MiM .irr-iclci 40. 

C30 Ccmrig Cue <a-r EXfilOO. 81 tO, or B220 T9, 

C11 Cloving Cm tor SPtOOOf ,. 19, 

F2 Fuift lor S PfiO 2. 

F7 Fwi» IcjrSPlB. . .1, 

F8 Funs lor EZS 1 00, C 1 1 0, or 8220 2 



i ■KM SPf (MAI Tif S COUP 



LOGIC 

PROBES 

iP-1 150.00 

LPr2 2&.00 

LP-3 78,00 

IC TEST 

CLIPS 

PC-14 *4.00 

PC-IS 4.10 

PC-24 9.00 

PC-^0 14.00 



EX PER I MENTOR 

SOCKETS 

EXP- 300 110,60 

EXP-300PC 2 40 

EXP'35D B.10 

POWERED 

photo- boa no 

PB-104 $70.00 

PB-102 53.00 

PB-101 2800 

PB-lOO 20.30 



QUICK TEST SQLDERLES8) 

BREADBOARD ELEMENTS 

QT-59S S12.00 QT-59B S2.7E 

QT-47S B.EO OT-47B 2.60 
QT-355 7.25 OT-35H 2-10 

OJ>18S 4.26 

4001 PulM fi-n»r*tpr J235.00 
6001 U'n-vorsii Counter £360.00 
Logic HonH^r JUMPER 

100K(mp*dinca WIRE KIT 
LM-1 $75.00 WK-1 J9.00 



P1S4-1DP SLIT'N-WRAPT00Uw/&0'4ipogLof28vig«wk> ....539.00 
P160-1B DUAL-WAVUHWRAPTODL,Unh«ipi2&-3UAWG . . . S12.10 
PI60*2A DUAL-WAY WHAF-N-5TRAP TOQL, Wraps 2B-30awg. . . tl 2.50 
8804 UNIVERSAL MIcrnctunpuUT/Proctucir PJuabcurtf ,, , 827.88 

8900V UNIVERSAL Micfocom puwi/Pr«tuar Plugboard. 

for Aliair 8B00 fir EMSAI BOEQ 124.95 

4807 UNIVERSAL Computer PEugbwmd. f|l» DEC LSI-1 1. PQPd, 

POP-tl nnrf HsftthkH H-11 120.40 

4S09 MICROPROCESSOR PLUGBOARD, for Apple II S23.90 

WE STOCK THE FULL VECTOR LENE — Calling Avallitlo On R*quvs( 



TFCHpJICAL DATA mil fltlMPUiFfl ROtlKS 



An Imroducnrjn io Mierocemputart fThe He:j ivcp= Bic .57.95. An 
Introduction Ic Mic:iGioir,pLEqfs |Flaiic Concoplsj . 812.99, 4 and B B.I 
M<:ropfoc«i«r Handbook SI 9,98. 1 5 Bit Mcroprotwof H mdoook 81 9,95. 
The CRT Controller Kandboelt, S6.99, The SBOOO Mieroproeauor Hind 
';-:::■■. .. 36.5D 2BO A&iembly L a r..j .i jg ■> ■isjUTinnj 516.33 
6502 Amambry Lanojege PTog«mm mo. SI 8.99, 6E09 Aiiembly Language 
p-cgr j mm ing ..Si. fl.99, Qui in e is SvilBir, Ei-jy c- i Guide. ..$T.Bfi. CP/M Use s 
(IliHb S1*9a. Apptn II U>Bi r | GuEdfl,.8lG.C>0 J MicroprnccLSDn for 
Wiiiuiamait & ConUol.. .815.99. CBASIC Uier': Gu>de . S1B.00, Inter 
-a en-; La S- 'OO/IECE D3D Mlcn&COmpu Inrm.. .SI 5. DO, 5:nt Csnmc Banc 
Proarami.. 814.99. PtbciicpI- Basic Progmn»...SlB.99. &omo Common 
Bine Progremi — Atari Ed'thon. 514. 93. Spme Ccrrnon Bie>c Pfogrtmi 
— TRS-BO L-avel II Edimoo... $14.99, Science end Engrnaering Bane Pra 
gnims — Applo 1 1 EJ-Iio-j SI 6 39. T" L Cock. BooV . S 1 1 95:. TV TyprwnllnT 
Crioh \iT.c .811.95 CMOS Cook Bo-nl 51 2-95. Z-80 MlcnKomputer 
Handboah...S11,9S. Uimg ihe 8800 Mieroprocetior.. 88.98, The Cheep 
Video Cook Book„ .67.98. I.C. Converter Cook Buuk. S13.3B rhe SBB 
Timer ApptlceUonv Saurcc- Be ?\ ;im\ h Evp E -imcnls . 87.B9, TR5-B0 Intarv 
racing Book 1 . .*1 0.96. TflS-BQ lnierficinoBook2. 811,96, Prognmmmg 
end Inleriumg the 6502 ,..S1 5.98. 808SA CdoV Book.,S13.9S. Mtdro- 
cbmpuwr Prbmer |2hd EdrtMhf. .Si 4. BO, Z.-B0 Miciocampuiar Design 
Proiecis-,-813,95. IC Op-Amp Cook Book 1 2nd Eaisicr,;: 515 95. Guide- 
book To St, a N Computer*., &8 95. Mottty BASIC Applicatiohi For Your 
TRS-90...612.9S. Circuit Oeai<jn Pron-rami For The TRS-60...S14.50. 
Mostly BASIC Application* Fof Youi Appts II 412.35, MJoilly BASIC 
Applicniioni For Your P£T... 812-95, CP/M Pr-mar 814.98, The S-100 
and Other Micro Butiea [2nd Edinonl.. .99.95. Yo\ir Own Computar_.S7.AS. 
Applasoil Lang uao_...$ ID. 95. 



5 ■ . Carbon Film 
Resistors 

IN ALL VALUES 

.1'.' i 01:: i. ll)i- 
' .VI ill Mr Mir 



WE ALSO STOCK 

TTL • CMOS • LINEAR ■ DIP 

SOCKETS * EDGE CONNECTORS 

SP RAG U E CA PAC1TORS & SWITCHES 
• EI HOOK TEST ACCESSORIES 



FND357T1.50 FNO8O0 51.95 MAH461OS2.10 MAN67l0i3.1D 
FND500 1.50 MAN3820 2,00 MAH8640 4,10 MAN67BO 2.90 
FNDE07 1.50 MAN3630 2,00 MAK66SO 4.10 MV5023 



74LSD0* .22 

74LS01 

74LS02 

74L&04 

74LSD8 

74LS10 

74 LSI 1 

74LS12 

74L&20 

74LS21 

74L526 

74LS28 

74L.S32 

74LS3S 



74LS42 X .50 

74L.S47 

74LS54 

74LS74 

74LS7B 

74LSS3 

74LS86 

74LS92 

74LS98 

74LS112 

74 LSI 22 

74L$123 

74LS125 

74LS132 



5U 



.70 



74L513Q5 -36 

74LS138 56 

74LS151 .EG 

74LS1S3 .SB 

74L5158 BO 

74LS158 .60 

74LS161 .70 

74LS193 .70 

74LS188 2.10 

74LS169 J_ 6 

74LS1 74 .60 

74LSI81 1.&5 

74LSI93 ,75 

74LS194 .60 



74 LSI 95 5 60 

74LS196 .80 

74LS241 1.10 

74L5244 1.10 

74LS24S .90 

74LS2S7 .56 

74LS26B 65 

74LS2S3 65 

74LS295 85 

74LS3B2 1.00 

74LS3BB ,45 

74LS3BB .45 

74LS3B3 1.20 

74LS39E 1.20 



WF ALSO SPECIALIZE 
if, jAPAhiESE COMPUTER 
AND tLECTPONJC PARtS 



=3 ^ SUNTROMCS CO., inc. 

— 12621 CRENSHAW BOULEVARD 

f-f-w HAWTHORNE, CALIFORNIA 90250 



ILOCATEO n&rt to FORMULA ^^^^EP!V^T10M*_t 
STORE HOURS: Mon-Fn lQjm l-iQ >3c-n - Zf IC-t-nisS-" 
IV CALI I ■ C 1 1 M i\ OUTSIDE CAUFOHN IA TOLL F REE 

{213} 844-1149 , 1-800-421-5775 

Mailorder— Minimum Ordor: tlO. Send Money Order or Check lo: 
P.O. BOX 1957— Dect, R, HAWTHORNE, CA 902-0. U.n your 
VISA or MasEBrcard i|rjloeao include expiration date). Add $2 00 
poelege and h.n ndl ing to ordof , Ceiiiornia res i-d en:s 4dd &% -m ei tax . 
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CIRCLE 47 ON FREE INFORMATION CARD 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free 

ss 

27 
35 

12 

4 

32 

45 

28,41 

39 

19 

9,10, 

53 

22 



42 



60 



26 

38 
54 
40 

75 

63 



30 
68 

57 

44 
61 

74 

3 

55 

21 

49 



62 
36 
24 
71 

46 



29 
65 
34 
56 
43 



73 
59 



Information Number Page 

AMC Salts ...118 

Abex 18 

A. P. Products 26 

Active Electronics .,„„.........„.,..,„..... 99 

Advance Electronics 25 

Advanced Computers 1 10- 1 II 

Albia Electronics...! 35 

All Electronics 125 

Alpha Byte Stores 18,27 

Allcx Electronics 112 

American Antenna Cover 4 

1 Ancrona 115-317 

B&K Precision Dvnascan Corp 91 

KareJ Barta 104 

Beckman-Elcctro Products Group ....Cover 3 

Bullet Electronics 112 

Burton Products Corp. 104 

Cambridge Learning.... 32 

CIE Cleveland Institute of 

Electronics ...28-31 

Chaney Electronics 118 

Clearvue Electronics 100 

Command Productions 98,100 

Communications Electronics 2 

Components Express 101 

Computec 96 

Computer Peripherals Unlimited 124 

Concord Electronics „..„.... 108 

Control Electronics lnc 18 

Cook's Institute of Electronics 98 

Jan Crystals 94 

Dage Scientific Instruments ,. 100 

Data Service Company 98 

Digatek Corp 101 

Digi-Key Corp 1 19 

Edu Calc 92 

Electronics Book Club 17 

Electronic Overseas Corplnc... 97 

Electronic Specialists 98 

Electronic Technology Today 127 

Etco 124 

Etronix 104 

Fanon— Courier 127 

Fluke ..23 

FordhamRadio 42,126 

Formula International 106-107 

Fuji— Svea 101 

Global Specialties 43 

Global TV Electronics 98 

Godbout Electronics 104 

Grantham School of Engineering, ..,.„, ...... 95 

Grove Enterprises Inc.. 127 

Hal-Tronix 126 

Hameg 13 

Heath 19-21,37.87 

Hitachi Denshi 44 

Information Unlimited...... .,...„,. 100 

International Electronics............. ,, 118 

Javaneo..... 114 

JDR Microdcvices 122-123 

Jameco Electronics 102-103 

Jamescomm Publications 98 

Jensen 18 

Kantronics 94 

Keithley 16 

Komac 124 

Lincomm 114 

McCee's Radio 101 

[Micro Management Systems Inc............ 127 

IVficrotenna Associates 100,104 

Miko's lnc 108 

Monarchy Engineering lnc 126 

Mountain West 104 



' ELECTRONIC ' 
COMPONENTS 

Wholesale- Retail- O.E.M. 
I Amp T 0-220 Voltage Regulators 

PART # 1-24 25.99 100-499 5O0 + 



7805 


.89 


.75 


.65 


Call 


(LM340T-5) 










7812 


.89 


.75 


.65 


for 


(LM340T-12) 










7815 


89 


,75 


.65 


Quote 


(LM340T-15} 










78 IS 


.89 


.75 


.65 




(LM340T-18) 











5% Carbon Film Resistors 

We stock all 5% standard values between 1 
ohm and 1 Meg ohm 

V* watt 

Package of 5 ZO 

Package ol 100 (one value) 1.65 

Package oil 000 (one value) ..... 12.00 

l A watt 

Package of 5 25 

Package of 1 00 (one value) 1.75 

Package of 1000 (one value) .... 15.00 



Sampler box consisting of 5 each of all 145 
standard 5% values between 1 ohm and 1 
Meg Ohm 

Vt watt sampler box 22.00 

Vi watt sampler box 27.00 

■ $10.00 minimum order - 
Send (or our full line catalog of IC's. sockets, 
capacitors trim pots, diodes, bridges. LEDs. 
Enclosures, switches, crystals, etc, 

WESTLAND 
ELECTRONICS, INC 

37387 Ford Rd. Westland. Ml 48185 
.^.Toll Free Order Line 

1-800-521-0664 

CIRCLE 79 ON FREE INFORMATION CARD 



77 

20 

64 

72 

66,67 

31 

18 

13 

6 
8 



76 

23 
52 
70,50 

51 

33 
37 

47 

7 

78 

16,17 

48 

25 

79 



NRI Schools 8-11 

NTS Schools „ 38-41 

Nabih's lnc ...„ 97 

Neuronics 93 

O.K. Machine & Tool Corp 33 

Omega Sales 1 

Pacific One Corp 104 

Pac-Tec 96 

Paia 94,97 

N.A. Philips 7 

Poly Paks 126 

Priority One 120-121 

RNJ Electronics lnc 104 

Radio Shack 105 

Ramsey Electronics..... 113 

Rondure 101 

SCR Electronics 100 

SMP lnc 18 

Sabadia Exports 100 

Sabtronics 5 

HW Sams 89 

Shure Brothers lnc 85,95 

Simple Simon, 114 

N.A. Soar , 91 

Solid State Sales 125 

Sony Video Products 24 

Spacecoast Research 24 

Suntronics 128 

Surplus Electronics 109 

Tomar lnc 118 

Triplett Cover 2 

Tri-Tck lnc 127 

VtZMfgCo 15 

Wersi 95 

Westland Ltd 128 




Now there's a 
ind-helci DMM 
jgh enough to withstand acciden- 
drops, destructive environments, 
id input overloads- and still give 
iu superior Beckman performance. 

The HD-100 from Beckman 
drop-proof, sealed against contam 




ination, and packed with overload 
protection. You won't find a more 
rugged meter inside or out. 

Drop- proof 

Constructed of double-thick 
thermoplastics, the HD-100 resists 
damage even after repeated falls. 
All components are heavy duty and 
shock mounted. 

Water- and 
contamination - proof 

The HD-100 is designed to keep 
working even around dirt, heavy 
grime and moisture. 

The special o-ring seals, 
ultrasonically-welded display window 
and sealed input jacks protect the 
internal electronics of the HD-100 
from any source of contamination. 
The HD-100 is sealed so tightly, its 
even waterproof . 
Accidental overload 
protection 

All voltage inputs are protected 
up to 1500 Vdc or 1000 Vims. Cur- 
rent ranges are protected to 2A/250V 
with resistance ranges protected 
to 600 Vdc. Transient protection 
extends up to 6KV for 10 micro- 
seconds. 



More meter for 
the money 

For starters you get 2000 hours 
of continuous use off a common 9V 
transistor battery. You can run 
in-circuit diode tests and check con- 
tinuity. You even get a one year 
warranty. 

The 0.25% basic volt dc accu- 
racy HD-100 seives you with 7 func- 
tions and 29 ranges. With one simple 
turn of the single selector switch, 
you can go directly to the function and 
range you need. There's less chance 
of error. 

Feature for feature you cant 
find a more dependable meter priced 
at just $169 (U.S. only). 

To locate your nearest distrib- 
utor write Beckman Instruments, Inc., 
Instrumentation Products, 2500 
Harbor Boulevard, Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAN 

CIRCLE 22 ON FREE INFORMATION CARD 



ON APRIL 24 th 1981 A PROFESSIONAL 
INDEPENDENT TESTING LABORAT 



SUM 



ADAR DETECTOR IN THE WORLD! 






1 



2 



ESCORT, WHISTLER, FOX, JR. MICROWAVE, 
SUPER SNOOPER AND FUZZBUSTER ALL 
COMPETED IN THE CONTEST. 

THE BRAND NEW K40 RADAR DETECTOR 
USING A UNIQUE WAVE GUIDE COUPLED 
DIE CAST ANTENNA DETECTED X BAND 
RADAR AN AVERAGE OF 54% FURTHER 
THAN ALL OTHER DETECTORS AND 67% 
FURTHER ON THE K BAND FREQUENCY. 



3 



HERE'S THE TEST* 
THAT PROVED IT! 



OUTPERFORMS ESCORT 

THE K40 OUTPERFORMED THE 
ESCORT 17% ON K-BAND AND 
34% ON X-BAND. THE K40 AVER- 
AGED 28% MORE DISTANCE THAN 
ESCORT AND 60% FURTHER THAN 
ALL OTHERS COMBINED. 



TEST RESULTS 



OMBftCU H R Iri-BfW) 
KWXWCTMft KTflEG fflOSl CI . 



WU3 

ESCORT 

GUL 

ea 
sworn 

INTERCEPTOR 
KIHISTLER Q1QQ0 
RITDTWMCS 



sat eiu.es 
j.iq hues 

?2B EW.ES 
2.H E1ILES 

IHS Mi. i ■ 
1.1,3 RULES 
1.3Q EIII.ES 
LS EllLES 



'Aprif 24. 1981 TKI International 
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